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Preface
“Health is a state of complete physical, mental and social well-being and not 
merely the absence of disease or infirmity.”
—Constitution of the World Health Organization
The National Institute for Occupational Safety and Health (NIOSH) Health Hazard Evaluation (HHE) Program was derived from a legislative promise to workers and employers that NIOSH would provide timely information 
regarding whether concentrations of substances normally found in the workplace 
have potentially toxic effects. NIOSH has the authority, in response to written re-
quest, to enter a workplace and measure potentially hazardous exposures, conduct 
medical evaluation of employees, and obtain available information from employ-
ers. Though these are essentially the same authorities provided for Occupational 
Safety and Health Administration (OSHA) inspections, invoked by the same parties 
who can trigger such inspections, health hazard evaluations are supposed to be 
something different. OSHA inspections are intended to ensure compliance with 
existing safety regulations, whereas HHEs are conducted to identify health hazards 
in a workplace. HHEs emphasize health effects identification through medical in-
vestigation and exposure assessment techniques combined with an epidemiological 
perspective, and can be at the cutting edge in identifying emerging occupational 
health hazards through scientific documentation of observations of those at the 
workplace.
At the request of NIOSH, the Committee to Review the NIOSH Health Hazard 
Evaluation Program was formed to evaluate the relevance, impact, and future direc-
tions of the program. The HHE Program is not a traditional research program but 
responds to a wide variety of requests for assistance to identify a broad spectrum 
of hazards. The committee’s composition reflects this diversity with expertise in 
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respiratory toxicology, public health, occupational health, industrial hygiene, risk 
communication, occupational medicine, occupational epidemiology, indoor envi-
ronmental quality, and environmental health. The committee also has expertise in 
public health program evaluation (see Appendix E). It was guided, but not bound, 
by the evaluation criteria established by the National Academies Committee to 
Review NIOSH Research Programs. In this evaluation, the committee provides 
recommendations to improve what it believes is already a worthwhile program 
and provides a vision for the HHE Program of the future.
The committee thanks NIOSH staff for their kind assistance and willingness to 
share their knowledge. Raymond Sinclair, Teresa Schnorr, and Allison Tepper were 
indispensible in their efforts to answer innumerable questions from the committee. 
NIOSH briefers at the committee’s September 2007 meeting were very helpful and 
included Bruce Bernard, Kay Kreiss, Teresa Schnorr, Teresa Seitz, Allison Tepper, 
Lewis Wade, and Ken Wallingford. Other NIOSH staff attended the meeting and 
contributed to the discussions, including Marlene Ackman, Fred Blosser, Christine 
Branche, Chad Dowell, Kelly Durst, Lynn Jenkins, Greg Lotz, Michelle Martin, Ken 
Martinez, John Piacentino, Doug Trout, Doug Weissman, and Ainsley Weston. Eric 
Landree and Valerie Williams from the RAND Corporation also spoke with the 
committee.
The committee received thoughtful input from a large number of stakehold-
ers to inform its deliberations. Members particularly appreciated the willingness 
of several stakeholders to speak directly with the committee during its meetings. 
Shelley Davis (Farmworker Justice, Washington, D.C.), Janie Gittleman (Cen-
ter to Protect Workers’ Rights, Silver Spring, Maryland), José Olíva (Interfaith 
Worker Justice, Chicago, Illinois), Frank Renshaw (Rohm and Haas Company, 
Corydon, Pennsylvania), Marthe Kent (OSHA Region 1, Boston, Massachusetts), 
Andrea Kidd-Taylor (Community Health and Policy, Morgan State University, 
Baltimore, Maryland), Kenneth Rosenman (Occupational and Environmental 
Health, Michigan State University, Lansing), and Joshua Sharfstein (Baltimore 
City Health Department, Maryland) participated in panel discussions during the 
committee’s second meeting. At the committee’s third meeting, Linda Ayala dis-
cussed (via telecom) her experiences related to an HHE conducted for the Alameda 
County (California) Public Authority for In-Home Services; Peggy Hoffman, Glenn 
Jones, and Barbara Smisko discussed (via telecom) experiences regarding HHEs 
conducted at Kaiser Permanente in California; Tom Tripp and Bryant Hardy spoke 
with the committee (via telecom) about their HHE experiences at U.S. Magnesium 
in Utah; and Barbara Materna and Roger Speakman described an evaluation at a 
flavor and fragrance manufacturing company in California. These discussions were 
vital to the evaluation process and provided the committee with multiple view-
points. The committee is also grateful to the nearly 60 respondents to its online 
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request for information (see Appendix C). Many thoughtful comments about the 
HHE Program were received and provided necessary fuel for discussion. Those 
comments and recommendations are summarized in Appendix D.
The committee was sorry to lose the services of John Froines (Center for Oc-
cupational and Environmental Health, University of California, Los Angeles) as a 
member midway though the evaluation process, but it is indebted to him for his 
thoughtful comments on early drafts of the manuscript provided as an unpaid 
consultant.
This report has been reviewed in draft form by individuals chosen for their 
diverse perspectives and technical expertise, in accordance with procedures ap-
proved by the National Research Council’s Report Review Committee. The purpose 
of this independent review is to provide candid and critical comments that will 
assist the institution in making its published report as sound as possible and to 
ensure that the report meets institutional standards for objectivity, evidence, and 
responsiveness to the study charge. The review comments and draft manuscript 
remain confidential to protect the integrity of the deliberative process. We thank 
the following individuals for their participation in the review of this report:
Susan E. Cozzens, Technology Policy and Assessment Center, Georgia Institute 
of Technology
James W. Curran, Rollins School of Public Health, Emory University
Edward A. Emmett, School of Medicine, University of Pennsylvania
William H. Farland, Vice President for Research, Colorado State University
Lora E. Fleming, Miller School of Medicine and Rosenstiel School of Marine and 
Atmospheric Sciences, Miami
Christopher C. green, School of Medicine, Wayne State University
Dan Hair, Workers Compensation Fund of Utah
Leslie Israel, Center for Occupational and Environmental Health, University of 
California, Irvine
Philip J. Landrigan, Department of Community & Preventive Medicine and 
Children’s Environmental Health Center, Mount Sinai School of Medicine
Scott Schneider, Laborers’ Health and Safety Fund of North America, 
Washington, D.C.
Mark J. utell, School of Medicine and Dentistry, University of Rochester
Eric Welch, Public Administration, University of Illinois at Chicago
Although the reviewers listed above have provided many constructive com-
ments and suggestions, they were not asked to endorse the conclusions or recom-
mendations nor did they see the final draft of the report before its release. The 
review of this report was overseen by John C. Bailar, the University of Chicago 
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(emeritus), and Linda Hawes Clever, California Pacific Medical Center. Appointed 
by the National Research Council, they were responsible for making certain that 
an independent examination of this report was carried out in accordance with 
institutional procedures and that all review comments were carefully considered. 
Responsibility for the final content of this report rests entirely with the authoring 
committee and the institution.
Finally, the committee wishes to thank National Academies staff Sammantha 
Magsino, program officer; Susan McCutchen, senior program associate; and Tonya 
Fong Yee, senior project assistant, for the many long hours spent guiding this report 
through the committee process. The report could not have come to completion 
without their persistent efforts.
Rogene F. Henderson
Chair
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Summary
ABSTRACT In 2005, the National Institute for Occupational Safety and 
Health (NIOSH) asked the National Academies to ealuate the releance, 
impact, and future directions of up to 5 of its research programs, including 
the Health Hazard Ealuation (HHE) Program. The HHE Program does not 
conduct traditional research but is mandated to respond to requests for as-
sistance in identifying specific workplace conditions that pose health hazards 
to workers. In 2007, the Committee to Reiew the NIOSH Health Hazard 
Ealuation Program was formed. The committee finds the HHE Program to 
be highly releant to and to hae a major impact on improing occupational 
health, and it beliees that the program should be allowed to continue to 
proide its serices and be expanded as resources become aailable.
In addition to its work to improe workplace conditions, the HHE Pro-
gram responds well to emergencies, such as the terrorist attack on 9/ and 
disasters related to hurricanes. Program staff are uniquely qualified to sere 
in leadership roles under such conditions. Training programs conducted by 
the HHE Program offer excellent opportunities for increasing expertise in 
occupational health, and the committee recommends more extensie track-
ing of alumni so that they can be called on for their expertise, assistance in 
identifying emerging issues, and emergency response.
The consensus of the committee is that the HHE Program is highly effec-
tie in inestigating and adising workplaces when requested. The program 
fills a special need in the occupational health community by inestigating 
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unexpected or underestimated workplace hazards and relating them to worker 
exposures or circumstances. Howeer, certain occupational groups might not 
fully benefit from program actiities, particularly those from small businesses 
and undersered populations. The committee recommends that the HHE 
Program take steps to acquaint such groups with its serices and elicit more 
requests for inestigations from them. In addition, funding limitations and 
obligations associated with emergency response might dilute program efforts 
and reduce effectieness. Finally, the committee beliees that the HHE Pro-
gram could help to deelop a national occupational health sureillance system 
to facilitate recognition of emerging hazards.
On the basis of a scoring system of  to 5, with 5 being the highest, the 
committee rates both the releance and the impact of the HHE Program as 
4. If the committee had not been restricted to the use of integers, both scores 
would hae been between 4 and 5.
OvERvIEW
In 2005, the National Institute for Occupational Safety and Health (NIOSH) 
asked the National Academies to evaluate the relevance, impact, and future direc-
tions of up to 15 of its research programs. One of the programs was the Health 
Hazard Evaluation (HHE) Program, which does not conduct traditional research 
but is mandated to respond to requests for assistance to identify specific workplace 
conditions that pose health hazards to workers. In 2007, the National Research 
Council formed the Committee to Review the NIOSH Health Hazard Evaluation 
Program.
The mission of the HHE Program is to respond to written requests to in-
vestigate potential occupational health hazards in workplaces, as defined by the 
Occupational Safety and Health Act of 1970 and the Federal Mine and Safety Act 
of 1977, and in federal agencies, including the military. The law defines who may 
submit requests for investigations: a request must be from an employer, a union, 
an employee representing at least two other employees, a single employee if the 
work area of concern has three or fewer employees, a federal agency health and 
safety committee or federal employees not covered by such a committee, or the 
secretary of labor (NIOSH, 2007b). Responses to requests vary from written or oral 
consultations on technical matters to full-scale onsite investigations. The program 
conducts field evaluations and consultations, responds to emergencies, and pro-
vides occupational health training for health professionals.
The committee had several discussions about how to evaluate the relevance of 
the HHE Program (Does the program address the right issues?) separately from its 
impact (Does the program address the issues effectively?). The committee evaluated 
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the relevance of the program in terms of program inputs, activities, and outputs, as 
outlined in the logic model used by NIOSH to summarize the program. Program 
inputs evaluated include strategic planning and use of resources such as funding 
and staffing. Activities evaluated include the marketing of program services to all 
parts of the workforce, including small businesses and underserved populations, 
and the setting of priorities, through a triage process, for allocation of resources in 
response to requests for investigations. HHE Program efforts to identify emerging 
hazards are also evaluated. Program outputs evaluated for relevance include both 
formal and informal responses by the HHE Program to requests for assistance. The 
committee also evaluated HHE Program emergency response activities.
The impacts to be evaluated include the outcomes as listed in the HHE Pro-
gram logic model, such as the reduction in worker risk and the prevention of 
occupational illness, the transfer of program-generated information to relevant 
employers and employees beyond the investigated workplaces, the influence of the 
HHE Program on NIOSH research and policy development, and the effect of the 
program on the general occupational health community, including activities of 
regulatory agencies, organizations of occupational safety and health professionals, 
and state and local health agencies.
Overall, the committee considers the program to be highly relevant and to 
have a major impact on improving occupational health. The program should be 
continued and expanded as resources become available.
RELEvANCE OF THE HEALTH HAzARD EvALuATION PROgRAM
Inputs
The strategic plan and objectives of the HHE Program are found by the com-
mittee to be highly relevant, but the committee believes that program performance 
measures are of necessity restricted by available resources. The committee recom-
mends that performance measures be reviewed regularly with respect to available 
resources to determine whether more ambitious goals are possible.
For the most part, the HHE Program uses its resources judiciously to meet its 
mission in the face of a changing economy, the changing nature of HHE requests, 
and increased responsibilities related to emergency response. The committee rec-
ommends that the HHE Program continue to provide guidance during public 
health emergencies but also recommends the development of a mechanism to en-
sure that regular program functions continue during the deployment of key staff.
The HHE Program could make better use of available surveillance data to assist 
in targeting field investigations to recognize previously unknown hazards. There is 
no national occupational health surveillance system, but the HHE Program might 
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influence the development of such a system, perhaps elsewhere in NIOSH, such as 
the Surveillance Branch of the Division of Respiratory Disease Studies.
The committee finds the extent and effectiveness of relationships between the 
HHE Program and federal and state health agencies to be variable and recommends 
the program work toward consistently effective relationships with these different 
groups.
Activities
One of the most important activities of the HHE Program is its response to 
requests for evaluation of potential occupational health hazards. The program has 
been a passive recipient of such requests. The committee recommends a more ac-
tive approach to stimulating valid requests, especially from small businesses and 
underserved populations. Innovative techniques are necessary to acquaint such 
populations with the services offered by the HHE Program.
Another important activity is priority setting among requests for investiga-
tions. For that purpose, the HHE Program has developed a triage process to 
determine whether a request meets regulatory requirements and whether a site 
visit and full investigation are warranted. The committee finds the development 
of this process a program improvement, but notes that the process is neither well 
documented nor transparent to the requestor. The committee recommends the 
development of an explicit, transparent written process for triage of requests.
Outputs
The major outputs of the HHE Program are reports written in response to 
requests. The committee finds that the reports are generally well written, present 
relevant information supported by appropriate documentation, and reflect a high 
level of expertise. However, the committee recommends the development of a well-
defined quality assurance program that incorporates expert review from elsewhere 
in NIOSH and externally from the professional and research communities. Such a 
program could ensure consistently high quality outputs.
An outcome of the HHE Program should be the detection of emerging hazards 
based on requests received. The committee finds no systematic approach to achiev-
ing such an output and recommends the HHE Program initiate a formal periodic 
assessment of new and emerging hazards.
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IMPACT OF THE HEALTH HAzARD EvALuATION PROgRAM
Reducing Worker Risk and Preventing Occupational Illness
In the field of occupational health, evidence suggests that exposure to certain 
chemical or physical agents causes illness, injury, or death. Elimination of exposure 
can reduce the number of cases of disease in those already exposed, prevent disease 
in new hires, or both. On the basis of the cause-effect relationship, attempts are 
made to reduce disease risk by reducing or eliminating exposure to specific agents. 
Numbers of cases of disease or numbers of deaths avoided can be estimated on the 
basis of reduction in exposure, but ideally one would have quantitative evidence of 
the reduction in illness or death at specific investigated worksites or similar work-
places throughout the country. Such quantitative evidence of impact is generally 
unavailable.
Transferring Program-generated Information to Relevant 
Employers and Employees Beyond Investigated Workplaces
The HHE Program uses a wide variety of mechanisms to disseminate informa-
tion, including information posted on the NIOSH website; free CDs made available 
to industries, workers, professors, and students; published articles in technical, 
trade, and scientific journals; and when required, Health Hazard Alerts to other 
government agencies at both state and federal levels, such as the Occupational 
Safety and Health Administration (OSHA). The committee finds, however, that 
the penetration of this information into some communities is variable, with less 
penetration into small businesses unaffiliated with trade organizations and under-
served populations, including migrant workers. The committee recommends the 
development and use of innovative techniques to reach such populations.
Influence of the Health Hazard Evaluation Program 
on NIOSH Research and Policy Development
The HHE Program does not have the authority to promulgate regulations, but 
it does inform and support NIOSH-recommended guidelines and policies and 
NIOSH testimony regarding proposed OSHA rules. These activities have included 
guidance on a variety of occupational hazards, including those associated with 
tuberculosis, ergonomics, biosolids, latex, indoor air, metalworking fluids, histo-
plasmosis, hexavalent chromium, body art, hearing loss, and respirator selection 
decision logic. Thus, the HHE Program has had an impact on a broad array of is-
sues related to development of NIOSH policy to reduce worker risk associated with 
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occupational hazards. As stated earlier, quantitative data are not available to deter-
mine exact reductions in illness and death (the end outcomes), but there can be no 
doubt that the HHE Program is a major contributor to the development of policies 
expected to lead to a safer working environment (an intermediate outcome).
The HHE Program has also had both direct and indirect impacts on NIOSH 
research programs as well as the body of scientific knowledge in general. HHE 
Program reports influence the direction taken by the NIOSH Respiratory Diseases 
Research Program through the identification of unexpected workplace hazards. 
Examples of research influenced by the HHE Program are studies of the respira-
tory problems caused by flavorings, flock,1 waterproofing spray, vaporized viruses, 
and more recently, nanoparticles. Extensive publications of those studies can be 
found in the open literature. HHE Program staff indicated to the committee that 
its reports also influence research in other NIOSH programs, such as the Cancer, 
Reproductive, and Cardiovascular Diseases Program; the Engineering Controls 
Program; the Exposure Assessment Program; the Hearing Loss Prevention Pro-
gram; the Musculoskeletal Disorders Program; and the Personal Protective Tech-
nology Program.
Important additional impacts of the HHE Program result from the develop-
ment of occupational expertise through its training programs. These are major 
contributions, and program impact could be expanded by increasing recruitment 
of trainees and by maintaining contact with training program alumni. Training 
program participants and alumni could be enlisted to provide expertise, assistance 
in identifying emerging hazards, and assistance in maintaining routine program 
operations during emergency response.
Transfer of Program-generated Hazard and Prevention 
Information to the Occupational Health Community
Program-generated hazard and prevention information is transferred in part 
by HHE Program reports and technical assistance letters generated in response 
to requests for assistance. In addition, HHE Program staff publish in the peer-
reviewed literature, present research at major academic conferences related to 
occupational health, publish in trade journals, and make presentations at trade as-
sociation meetings. HHE Program staff have developed compendia of findings and 
recommendations about well-understood occupational health risks. Completed 
compendia include those on isocyanates, noise, tuberculosis, and lead (NIOSH 
2004e, 1998c, 2001b, and 2001a, respectively). The committee encourages the 
program to continue the development of such compendia as a valuable method 
1 Fine, small-diameter synthetic fibers—the breathing of which can cause respiratory problems.
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of transferring information to the general occupational health community. The 
program also participates in a variety of interagency activities related to occupa-
tional health.
The HHE Program is a recognized federal leader in responding quickly and ef-
fectively to new and emerging hazards, particularly in emergencies. A challenge for 
the program is continuing routine operations while responding to emergencies.
Despite the activities described above, the committee believes that more could 
be done to reach a broader variety of people, trades, and businesses, such as small, 
high-risk residential construction companies, small businesses, and immigrant or 
temporary workers. The committee heard from some state and local health officials 
who were unaware of the existence of the HHE Program. The program should not 
be a secret to those interested in the safety of the workplace.
Evaluation of the impact of the HHE Program would be greatly enhanced 
by the establishment of a disciplined, after-the-fact evaluation of the relevance, 
impact, and quality of responses to HHE investigations. A “followback” program 
was initiated on the advice of an earlier evaluation committee, but it should be 
expanded to include more complete information on the impact of the program.
FuTuRE DIRECTIONS OF THE HEALTH 
HAzARD EvALuATION PROgRAM
The committee’s “vision” for the future of the HHE Program is that the pro-
gram would serve to identify heretofore unrecognized workplace hazards, as well 
as known hazards for which permissible exposure limits or other control measures 
appear inadequate. The HHE Program of the future would continue to do what 
NIOSH can do uniquely—for example, emphasizing health effects identification 
that combines medical investigation and industrial hygiene (exposure assessment) 
techniques with epidemiological and toxicological perspectives, which may lead to 
the development of new measurement and control techniques.
To achieve such goals, the HHE Program must become better known in the 
workplace and in the occupational health community. The program can only re-
spond to requests from others, but such requests cannot be generated if potential 
requestors have not heard of the program. A major challenge will be to make its 
services more widely known to small businesses, underserved populations, and 
others.
In the committee’s vision, the HHE Program of the future would expand its 
role as a major source of training of occupational health professionals, not only 
for NIOSH, but for other government agencies, academic institutions, and inter-
national groups as well. The program would maintain good working relationships 
with local, state, and national organizations with ties to occupational health so 
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 a t 	 n i o s h
that it would be a primary resource when health problems arise in the workplace. 
The HHE Program of the future would make full use of its recently instituted 
followback program and maintain records of the effectiveness of recommended 
workplace interventions. In that way, HHE Program staff could evaluate how well 
the program meets its strategic goals and learn which techniques are most effective. 
Finally, the HHE Program of the future would continue to provide guidance and 
recommendations during public health emergencies.
In contrast, the HHE Program of the future would not expend its limited re-
sources doing what others can do, such as conducting routine industrial hygiene 
measurements or providing standardized responses to common problems. The 
expertise in the HHE Program is better used in developing generalized protocols for 
responding to common problems, rather than investigating routine industrial hy-
giene matters. HHE Program investigations must also be distinguished from OSHA 
compliance inspections and small-business consultations. The HHE Program is 
designed to address emerging hazards, not to supplement the OSHA enforcement 
process or small-business consultation program.
The committee’s recommendations are summarized in Box S-1.
SCORINg
The scoring system developed by the Committee to Review NIOSH Research 
Programs is based on a five-point scale in which 5 is the highest score (see Box S-2). 
The committee believes that the HHE Program scores somewhere above a 4 for 
both impact and relevance, but notes where the program could be improved. 
Because the committee was required to provide integer scores, the HHE Program 
received a 4 for both relevance and impact.
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BOX S-1 
Committee Recommendations
	 The	 committee	 organizes	 its	 recommendations	 in	 eight	 categories,	 presented	 in	 an	
order	consistent	with	the	HHE	Program	logic	model.	The	committee	does	not	set	priorities	
among	 its	 recommendations;	 it	 prefers	 encouraging	 implementation	 of	 any	 of	 them	 as	
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Recommendation 4: Use	 the	 HHE	 Program	 to	 develop	 occupational	 health	 professional	 re-
sources.	This	could	be	accomplished	through
a.	 	Increased	 recruitment	 of	 new	 investigators	 from	 universities,	 the	 Epidemic	 Intelligence	
Service	(EIS),	the	Commissioned	Officer	Student	Training	Extern	Program	(COSTEP),	oc-
cupational	medicine	residencies,	Education	and	Research	Centers	for	Occupational	Safety	
and	 Health	 (ERCs),	 and	 state	 and	 local	 health	 departments	 into	 HHE	 Program	 training	
rotations.











































and	the	NIOSH	Board	of	Scientific	Counselors	 to	disseminate	 information	about	 the	HHE	
Program.
d.	 	Pursuit	of	a	change	in	the	HHE	Program’s	 legislative	and	regulatory	authority	to	 improve	
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CHARgE TO THE COMMITTEE
In 2005, the National Institute for Occupational Safety and Health (NIOSH) 
requested that the National Academies review up to 15 of its research programs. 
The Committee to Review the NIOSH Health Hazard Evaluation (HHE) Program 
was formed in 2007 to carry out an independent evaluation of the HHE Program 
under the following charge:
The National Academies will appoint an ad hoc committee to carry out 
an independent evaluation of the impact, relevance, and future directions 
of the NIOSH Health Hazard Evaluation (HHE) Program. The committee 
will evaluate not only what the NIOSH HHE program is producing, but 
will also determine whether it is appropriate to credit NIOSH activities 
with changes in workplace practices, hazardous exposures, and/or occupa-
tional illnesses and injuries, or whether the changes are the result of other 
factors unrelated to NIOSH.
In conducting its assessment, the committee will evaluate
1. The impact of the program on
 •  reducing worker risk and preventing occupational illness in investi-
gated workplaces;
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 •  transferring program-generated information to relevant employers 
and employees beyond the investigated workplaces;
 •  NIOSH research and policy-development programs; and
 •  the activities of regulatory agencies, occupational safety and health 
professionals and organizations, state and local health agencies, and 
others in the occupational health community, as achieved by trans-
ferring program-generated hazard and prevention information.
2.  The relevance of the program in addressing current and emerging 
workplace health hazards.
  The evaluation committee will provide quantitative assessments in the 
form of integer scores (on a scale of 1-5) for both the relevance and 
impact of the program in addressing workplace health hazards, to be 
accompanied by qualitative assessments of all the categories above. 
The committee will develop its own methodology for the evaluation, 
guided by the methodology and framework developed by the Com-
mittee to Review NIOSH Research Programs where appropriate.
The HHE Program does not conduct traditional research as do other NIOSH 
programs. It is mandated to respond to requests for assistance to identify specific 
workplace conditions that pose health hazards to workers (NIOSH, 2007b). The 
charge to this committee was therefore modified from that given for other evalu-
ations in this series.
Definitions of Impact and Relevance
In developing its evaluation methodology, the committee carefully studied the 
charge and determined definitions for impact and relevance. For this evaluation, 
impact is defined more broadly than for the evaluations of other NIOSH programs. 
This committee is asked to determine whether the HHE Program contributes to 
occupational health in the workplace, as well as whether the program positively 
affects policy, other research programs, and the health and safety community in 
general. The charge to the committee specifically includes transfer of information 
as part of impact, although the methodology and evaluation framework (hereafter 
called the Framework Document) developed by the Committee to Review NIOSH 
Research Programs (hereafter called the Framework Committee) tends to include 
transfer in its definition of relevance. The committee considers transfer activities 
important for both relevance (Is the program doing the right things?) and impact 
(Is what the program is doing effective?).
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The Framework Document defines a relevant program as an integrated pro-
gram involving interrelated surveillance,1 research, and transfer activities. The 
evaluation criteria include the severity or frequency of hazards addressed and the 
number of people at risk; the extent to which gender-related issues and those of vul-
nerable populations (hereafter described as “underserved populations”; see Box 1-1 
for definition) are addressed; the extent to which the health and safety needs of 
small businesses are addressed; the “life stage” of problems being addressed;2 and 
the structure and content of the program.
The criteria for relevance as defined in the Framework Document are as ap-
plicable to the HHE Program as they are to traditional NIOSH research programs. 
The committee is to determine whether occupational health issues addressed by 
the HHE Program are the most serious in gravity or the most frequent among the 
spectrum of issues to which resources might be applied. It is also to determine 
whether the HHE Program addresses the needs of underserved populations and 
small businesses. HHEs are not the same as investigator-initiated research such as 
that sponsored by the National Institutes of Health. HHEs are considered part of 
the federal government’s public health surveillance activities, similar to outbreak 
investigations of infectious diseases in communities, and thus are exempt from 
the requirement of review by institutional review boards to which other forms of 
human subjects research are subject. For this reason, the committee considers the 
extent to which HHEs respond to the needs of the requesters to be an additional 
measure of relevance.
In all its criteria, the Framework Document directs evaluation committees to 
consider how program research is relevant or has impact. This committee finds that 
substituting program activities for “program research” is an adequate modifica-
tion in most cases, including within the Framework Committee’s scoring criteria. 
Box 1-2 provides the scoring criteria used by the committee in the determination 
of rankings for relevance and impact.
1 Public health surveillance is the “ongoing, systematic collection, analysis, interpretation, and dis-
semination of data regarding a health-related event for use in public health action to reduce morbid-
ity and mortality and to improve health. Data disseminated by a public health surveillance system 
can be used for immediate public health action, program planning and evaluation, and formulating 
research hypotheses” (MMWR, 2001b:2). 
2 The life stage of an issue is determined by identifying the type of activities that should be under-
taken at a given time to correct an issue. For example, as health effects are understood, efforts should 
shift from efficacy to intervention and intervention-effectiveness research.
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THE EvALuATION PROCESS
Information gathering
The committee reviewed material submitted by the HHE Program in the form 
of an “evidence package” that describes the HHE Program’s legislative founda-
tions, organizational structure and management, resources, activities, and outputs 
(NIOSH, 2007b). Contributions to improvements in worker health are summa-
rized in the form of narratives related to specific workplace issues. Results of pre-
vious evaluations, and lists and examples of HHE Program reports are provided. 
HHE Program staff also responded during meetings and in writing to numerous 
questions from the committee and participated in a telephone conference with 
committee members to discuss HHE Program emergency response activities. Ap-
pendix B is a list of materials provided by the HHE Program to assist the evalua-
tion process.
To deliberate its charge, the committee met four times. Two meetings were 
held in Washington, D.C. (September and December 2007), and two in Irvine, 
California (January and February 2008). The first three meetings included briefings 
from NIOSH and HHE Program staff and stakeholders. Meeting agendas, includ-
ing names and affiliations of those who provided input, are given in Appendix C. 
Committee members discussed pertinent issues with several stakeholders on two 
panels representing the workplace and public sectors during the December 2007 
meeting. In January 2008, the committee heard from stakeholders regarding four 
specific HHEs (NIOSH, 2004a, 2005b, 2005f, 2007i). Meetings were held on both 
the East and the West Coast to facilitate stakeholder participation and attendance. 
Subsets of the committee held numerous phone conferences and a meeting in 
Cincinnati, Ohio, to prepare the final report.
BOX 1-1 
Vulnerable or Underserved Populations
	 Vulnerable	 populations	 are	 defined	 in	 the	 Framework	 Document	 (Appendix	 A)	 as	
groups	of	workers	who	have	biologic,	social,	or	economic	characteristics	that	place	them	
at	increased	risk	for	work-related	conditions	or	on	whom	inadequate	data	have	been	col-
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Scoring Criteria for Relevance
5	=		Activities	are	 in	high-priority	subject	areas	and	NIOSH	is	significantly	engaged	in	ap-
propriate	transfer	activities	for	completed	projects/reported	results.





















The committee found a general paucity of quantitative data showing the 
impact of HHE Program activities. For this reason, the committee made great ef-
forts to hear from those who could reasonably be expected to benefit from HHE 
Program activities. The committee invited individuals representing small and 
large businesses; researchers in academe; local, state, and federal agencies; labor 
unions; and workers’ rights organizations and advocacy groups to participate in 
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discussions regarding the relevance and impact of HHE Program activities. All were 
asked to speak of their positive and negative experiences with the HHE Program 
and the usefulness and effectiveness of any resulting HHE recommendations. HHE 
Program stakeholders unable to travel to meetings were invited to participate in 
discussions via teleconference. The committee found it necessary to rely on this 
anecdotal evidence when no other evidence was available, but it is careful to provide 
citations in the report when doing so.
To receive a broader range of stakeholder input, the committee also requested 
public input via an online questionnaire (see Appendix C). The questionnaire was 
announced via e-mail to more than 500 stakeholders. Responses could be submit-
ted online, by e-mail, or by standard mail, and the option to respond anonymously 
was available. Questionnaire announcements were distributed to individuals sug-
gested by the committee, as well as to those on lists provided by the HHE Program 
and generated by other committees in this evaluation series. The HHE Program 
provided links to the questionnaire on its Internet site, and the request for input 
was also announced through a variety of means including a NIOSH listserv for state 
health and labor departments that partner with NIOSH on occupational health 
surveillance; a listserv for occupational health practitioners run by the University of 
North Carolina; the American Industrial Hygiene Association weekly e-newsletter; 
and NIOSH eNews, a monthly newsletter (NIOSH eNews, 2008). The committee 
received 57 responses. A summary of stakeholder recommendations and identified 
emerging issues is provided in Appendix D (derived from Stakeholder Response 
Table, 2008). The committee found stakeholder insights thoughtful and invaluable 
during deliberations.
Additional stakeholder input related to HHE Program emergency response 
activities was solicited (see Appendix C). Two responses were received as a result 
of that effort.
Period Evaluated
Because the HHE Program has evolved since its inception and because there 
have been multiple evaluations of this program in the past (see Chapter 2), the 
committee focuses on current program processes and activities. The committee 
chooses to emphasize the period between 1997 and 2007 in its evaluation; however 
many program activities before and after this time frame are considered.
REPORT ORgANIzATION
This report is organized into five chapters. This chapter orients the reader 
by outlining the committee review process. Chapter 2 provides a short history of 
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the HHE Program and its legislative authority and a description of the program’s 
inputs, activities, and outputs. The committee’s evaluation of the HHE Program 
can be found in Chapters 3 and 4, which are organized in a manner consistent 
with the program’s logic model (presented in Chapter 2). In Chapter 3, the com-
mittee describes the relevance of the program’s strategic plan, its use of resources, 
program activities, outputs, and emergency response activities. The committee’s 
findings are organized and described under each of these categories. In Chapter 
4, the committee evaluates the impact of the program. The chapter includes four 
sections corresponding to the four parts of the committee’s charge with respect to 
impact: (1) reduction in risk and prevention of occupational illness in investigated 
workplaces; (2) transfer of information beyond investigated worksites; (3) influ-
ence on NIOSH research and policy; and (4) impact on others in the occupational 
health community. A fifth section discusses the impact of program emergency 
response activities. Finally, in Chapter 5, the committee describes its vision of what 
the HHE Program of the future would be and summarizes recommendations made 
in Chapters 3 and 4.
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Description of the Health Hazard 
Evaluation Program
INTRODuCTION
The primary charge to the Health Hazard Evaluation (HHE) Program, as de-
scribed in Section 20(a)(6) of the 1970 Occupational Safety and Health Act (OSH 
Act; P.L. 91-596),1 is to respond to written requests to investigate workplace health 
hazards. The program conducts field evaluations and consultations, responds to 
emergencies, and provides training for health professionals. These activities are 
conducted by staff trained as generalists in occupational medicine, epidemiology, 
and industrial hygiene, and by some specialists in areas such as pulmonary medi-
cine (see Box 2-1 for definitions of some of these terms). HHE Program stakehold-
ers include those at worksites where HHEs are conducted, workers and employers at 
similar workplaces, regulatory bodies, occupational and public health practitioners, 
other National Institute for Occupational Safety and Health (NIOSH) programs, 
and the research community more broadly.
The Committee to Review the HHE Program opted to separate the compo-
nents to be evaluated as described in the HHE Program logic model (Figure 2-1). 
To be evaluated are the program’s inputs (strategic goals and objectives, pro-
gram resources, and communication from stakeholders), activities (responses to 
HHE requests), outputs (such as HHE reports and NIOSH published documents), 
1 P.L. 91-596, 91st Cong., S.2193, December 29, 1970, as amended through January 1, 2004 
(http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=OSHACT&p_id=2743, ac-
cessed March 21, 2008).
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
d e s c r i P t i o n 	 o f 	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 2
BOX 2-1 
Definitions of Common Terms
Epidemiology The	study	of	the	distribution	of,	and	the	physical,	biological,	social,	cultural,	









health	professions	 in	an	occupational	setting	 in	order	 to	promote	health	and	prevent	oc-
cupationally	related	disease	and	injury	(SOURCE:	Last,	2001).
Surveillance	 The	systematic	collection,	analysis,	interpretation,	and	dissemination	of	data	
regarding	 a	 health-related	 event	 for	 use	 in	 public	 health	 action	 to	 reduce	 morbidity	 and	
mortality	and	to	improve	health	(SOURCE:	MMWR,	2001b:2).
intermediate outcomes (such as reductions in hazardous exposures), and end out-
comes (reduction in occupational illness). A simplified version of the logic model 
(shown in Appendix A, Figure 2) has been used in reviews of the other NIOSH 
research programs.
This chapter provides a historical context for the program and describes HHE 
Program inputs, activities, and outputs. The relevance of these components is 
assessed in Chapter 3. Stakeholder response to and impacts resulting from HHE 
activities are discussed primarily in Chapter 4.
HISTORICAL OvERvIEW
The Occupational Safety and Health Administration (OSHA) is the federal 
agency charged with protecting worker safety and health by setting and enforcing 
workplace standards. However, many hazards, such as certain chemicals used in 
commerce or conditions that cause musculoskeletal disorders are not regulated by 
standards, and many existing standards may be obsolete. When occupational illness 
is suspected, OSHA workers and employers rely on the HHE Program to identify 
illness-causing hazards and to recommend control solutions.
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During the June 19, 1968, Senate hearings on the proposed OSH Act, Phillip 
R. Lee, M.D., Assistant Secretary for Health and Scientific Affairs, Department of 
Health, Education, and Welfare, testified:
We are dealing with hidden health hazards. Many occupational illnesses 
occur only after long periods of exposure to one or more hazards in the 
environment so that the link between hazard and frank disease is not 
dramatic and overt. . . . Moreover, a large part of the problem lies in small 
establishments which employ fewer than 100 workers. . . . The vast major-
ity of these workplaces have no safety engineers, doctors, nurses, hygienists, 
or meaningful safety and health programs. . . . The villain is not greed; 
it is ignorance. One of the basic objectives of the legislation before you 
today . . . is to remove those barriers of ignorance that result in so much 
needless suffering and economic loss (U.S. Congress, Senate, Committee 
on Labor and Public Welfare, 1968:270-271).
Congress ultimately recognized that the nation needed a mechanism to in-
vestigate health hazards in the workplace, regardless of compliance with specific 
standards. The OSH Act of 1970 (P.L. 91-596) included provisions in Section 20 
(Research and Related Activities, 29 USC 669)2 to be carried out by the Secretary 
of Health, Education and Welfare through a new NIOSH, which was established 
in Section 22 of the act.3
Section 20(a)(6) provides that
The Secretary of Health and Human Services shall publish within six 
months of enactment of this Act and thereafter as needed but at least an-
nually a list of all known toxic substances by generic family or other useful 
grouping, and the concentrations at which such toxicity is known to occur. 
He shall determine following a written request by any employer or autho-
rized representatie of employees, specifying with reasonable particularity the 
grounds on which the request is made, whether any substance normally found 
in the place of employment has potentially toxic effects in such concentrations 
as used or found [emphasis added]; and shall submit such determination 
both to employers and affected employees as soon as possible. If the Secre-
tary of Health and Human Services determines that any substance is poten-
tially toxic at the concentrations in which it is used or found in a place of 
employment, and such substance is not covered by an occupational safety 
2 http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=OSHACT&p_id=3374 
 (accessed March 21, 2008).
3 29 USC 671 (http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table =OSHACT&p_
id =3376 (accessed March 21, 2008).
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or health standard promulgated under section 6, the Secretary of Health 
and Human Services shall immediately submit such determination to the 
Secretary [of Labor], together with all pertinent criteria.
The organization that conducts these investigations became the HHE Program, 
which responds to requests from employers, employees, and their representatives, 
and other agencies4 to conduct workplace evaluations. Through HHEs, NIOSH 
identifies current health hazards and makes recommendations to reduce exposures 
and prevent disease and disability. HHEs may be conducted in any private, federal, 
or other government workplace. Authority is governed by laws (P.L. 91-596,5 P.L. 
95-1646), federal regulations (29 CFR 1960,7 42 CFR 858), and Executive Order 
12196 of February 26, 1980. The language of the law is important because it implies 
that the HHE Program should address hazards not heretofore recognized or levels 
of exposure not previously deemed hazardous. The present committee concludes 
that Congress intended to fill data gaps present in 1970, when OSHA adopted 
wholesale as permissible exposure limits (PELs) (Robinson, 1991) many of the 
existing American Conference of Governmental Industrial Hygienists (ACGIH) 
threshold limit values (TLVs) (ACGIH, 1989). NIOSH was given authority to enter 
the workplace following a written request, and legislation required certain employ-
ers to cooperate with an investigation by allowing exposure measurements, making 
employees available for medical evaluation, and providing available information. 
While right of access resembles that for an OSHA inspection, the HHE Program 
conducts evaluations rather than inspections. There are important differences. 
OSHA inspects for known hazards and seeks to enforce safety and health regulation 
by issuing citations and fines as appropriate. By contrast, the HHE Program has 
not been given regulatory authority; its mission is intended to evaluate unknown 
situations with the goal of identifying previously unrecognized hazards and devel-
oping new control strategies.
Who may submit requests for investigations is defined by law: the request must 
be from an employer; a union; an employee representing at least two other employ-
ees; a single employee if the work area of concern has three or fewer employees; 
4 29 CFR 1960, Basic Program Elements for Federal Employees Occupational Safety and Health 
Programs and Related Matters. Section 1960.35 of these regulations describes the procedures for 
requesting HHEs in federal agency workplaces. NIOSH follows the procedures outlined in the regu-
lations governing HHEs (42 CFR 85) when evaluating federal agency workplaces (http://www.osha.
gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=11284, accessed October 
10, 2008). 
5 29 USC 667 (Section 18(c)(6)), 29 USC 668 (Section 19), and 29 USC 669 (Section 20(a)(6)).
6 Section 501(a).
7 Section 1960.35.
8 Requests for HHEs.
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a federal agency health and safety committee, or federal employees not covered 
by such a committee; or the Secretary of Labor. The legislative authority and 
limitations are important input to the HHE Program and are also external factors 
that affect the ability of the program to maximize its impact. Although authority 
has been broadly interpreted since enactment, NIOSH is legislatively conferred 
authority for investigation of only a specific subset of occupational health and 
safety conditions. NIOSH has the ability to compel workplace entry only for toxic 
substance exposure. When entry is not an issue, the HHE Program evaluates the 
full spectrum of hazards. The committee infers that the original vision included 
the notion that chemical exposures that did not violate existing OSHA PELs might 
be causing health problems that could be identified through medical and exposure 
evaluation. NIOSH was expected both to intervene in the requesting workplace and 
to provide data to support new or modified PELs or other health standards.
Over nearly four decades since the act was passed, the scope of hazards that the 
HHE Program addresses has expanded beyond chemical exposures. The scope of 
activities to which HHE resources are applied was also extended to provide techni-
cal assistance to requesters from other governmental agencies such as OSHA, the 
U.S. Postal Service, and the U.S. Department of Transportation.
INPuTS
As noted in the HHE Program logic model (Figure 2-1), inputs include plan-
ning and the program’s use of resources. A challenge facing the HHE Program 
is balancing the need to be responsive to individual requests against the need to 
develop strategic approaches to identifying emerging health threats in the work-
place. The HHE Program conducted a strategic planning process in the mid-1990s 
that “focused largely on internal process issues” (NIOSH, 2007b:29). In 2007, the 
program revised its strategies in response to a 2006 Board of Scientific Counselors 
(BSC) program evaluation and guidance from the NIOSH Office of the Director 
(OD).
The mission of the HHE Program is “to protect worker health through prob-
lem solving, research, risk communication, and dissemination of findings and 
recommendations by responding to external requests for hazard evaluations and 
technical assistance” (NIOSH, 2007b:16). To that end, the program established the 
following strategic goals:
1.  Prevent occupational illnesses through reduced exposure to workplace 
hazards;
2.  Promote occupational safety and health research on emerging issues; 
and
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3.  Protect the health and safety of workers during public health emergencies 
(NIOSH, 2007b:1).
Intermediate goals and performance measures were established in 2007 in response 
to the BSC 2006 evaluation and are described and assessed in Chapter 3. The HHE 
Program stated that performance measures will be reviewed annually and revised 
as appropriate (NIOSH, 2007b).
The strategic goals and activities of the HHE Program are influenced by a 
variety of factors, including program and agency resources, legislative mandates, 
HHE requests, and stakeholder needs. The Framework Document (Appendix A) 
divides inputs into two categories: production and planning. Production inputs 
(also called program resources in the Framework Document) include program 
structure and management, funding, staffing, and physical facilities. Planning 
inputs include input from stakeholders, surveillance and intervention data, and 
risk assessments.
What follows are brief descriptions of various inputs to the HHE Program. 
These descriptions are intended to orient the reader to the internal and external 
factors that shape the program. More detail about each of these inputs is provided 
as warranted throughout the report.
Production Inputs
Program Organization
The HHE Program summarizes the organization of its activities in the logic 
model shown in Figure 2-1 (assessed in Chapters 3 and 4 of this report). The 
program’s role in the protection of worker health and safety during public health 
emergencies is not reflected in the logic model, but is included as an important ele-
ment in the program’s strategic goals. This is also addressed in Chapters 3 and 4.
The HHE Program mission is carried out by employees of the Hazard Evalu-
ations and Technical Assistance Branch (HETAB) in the Division of Surveillance, 
Hazard Evaluations, and Field Studies (DSHEFS) in Cincinnati, Ohio, and the Field 
Studies Branch (FSB) in the Division of Respiratory Disease Studies (DRDS) in 
Morgantown, West Virginia. The administrative lead of the HHE Program resides 
within HETAB. The HHE Program coordinator also serves as the HETAB branch 
chief. All HHE requests are logged and tracked within HETAB, which serves as the 
primary point of contact within the HHE Program for OSHA and for state and 
local agencies.
There appears to be considerable support from and collaboration with staff 
throughout NIOSH on specific investigations. The HHE Program described 
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 collaboration with NIOSH scientists engaged in many of the priority research 
 areas established by the National Occupational Research Agenda (NORA) including 
both cross-sector (health outcome) and sector-specific (industry-related) priorities 
(NIOSH, 2007b). According to the HHE Program, interbranch coordination within 
the program is facilitated through “joint participation by conference call in regular 
meetings to discuss and assign incoming HHE requests and by informal exchanges 
about procedural, policy, and scientific issues” (NIOSH, 2007b).
The HHE Program staff informed the committee that the program regularly 
partners with the NIOSH Division of Applied Research and Technology and with 
the Health Effects Laboratory. To fulfill its responsibilities in the area of emergency 
response, the HHE Program partners with the Emergency Response and Prepared-
ness Branch of the NIOSH OD. In a small number of cases, researchers from other 
NIOSH programs may be given primary responsibility for carrying out an HHE. 
When needed technical expertise is unavailable within NIOSH, the HHE Program 
works with experts in other government agencies or contracts with individuals 
in the private sector. These collaborations are essential in view of the diversity of 
potential workplace hazards that require evaluation.
Budget
Table 2-1 shows the HHE Program budget by branch and class over fiscal years 
2000 through 2007. The committee did not consider an evaluation of the adequacy 
or appropriateness of budget allocations as part of its charge, nor was it given the 
data to conduct such an evaluation. The committee considers funding only in 
terms of the resources available to the program. Aspects of the program budget are 
discussed in greater detail as warranted throughout the report text.
HETAB is the administrative home of the HHE Program and bears the costs 
for program administration. HETAB logs and tracks all HHE requests, maintains 
a central file of HHE requests and reports, and carries out routine communication 
functions, such as notifying OSHA and state and local health departments of HHE 
requests. It also prepares supporting documentation for Office of Management and 
Budget (OMB) approval pursuant to the Paperwork Reduction Act.
The NIOSH OD allocates funds to the DSHEFS and DRDS, which then allocate 
funds to their respective branches (NIOSH, 2007b). Approximately $7.7 million 
were allocated to the HHE Program in 2007 (approximately 3 percent of the total 
NIOSH budget). Approximately 77 percent of the funding covers personnel costs, 
while the remainder is intended for discretionary spending. During the past 10 
years, most of the program budget has come from the NIOSH base budget, though 
some funding has been received from earmarks, to offset expenses arising from 
emergency response activities, or was received from NORA research funding to 
support core activities.
Copyright © National Academy of Sciences. All rights reserved.
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Personnel
As shown in Figure 2-2, there has been a substantial reduction in the total num-
ber of full-time equivalents (FTEs) since a peak in 2001. Some of this decline can 
be attributed to reorganization by the Centers for Disease Control and Prevention 
(CDC) involving clerical staff, but staff reductions within HETAB alone approach 
20 percent. Periodic staff increases have occurred since 2001, commensurate with 
specific projects, such as those related to flavorings. The number of FTEs in 2007 
was 61 (NIOSH, 2007b).
Staff members are generalists in the areas of occupational medicine, epidemiol-
ogy, industrial hygiene, ergonomics, engineering, behavioral science, pulmonary 
and other areas of medicine, toxicology, occupational health nursing, and statistics. 
Communication with HHE Program staff indicates program staff are distributed 
by discipline or role within HETAB and FSB in the disciplines needed to conduct 
HHEs, especially given the collaborative efforts within NIOSH (NIOSH, 2007g).
Table 2-1 indicates a relatively flat budget in real dollars for the HHE Program 
over the past eight years. Personnel costs have remained nearly constant over this 
period of time, while contract costs have shown considerable variation. Thus, it 
appears that the relatively flat budget can be associated with decreases in FTEs for 
the program over the same time.
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Facilities
The HHE Program maintains offices and facilities for the storage and mainte-
nance of scientific equipment used in field investigations at both HETAB and FSB 
facilities. Equipment includes sampling and monitoring equipment for exposure 
assessment, personal protective equipment for HHE investigators, and logistical 
support equipment and supply. A trailer designed as a staging facility for field 
investigations during emergency response and large-scale nonemergency field in-
vestigations is maintained at the program’s Cincinnati facilities. A medical trailer 
in Morgantown is equipped to assess pulmonary effects of workplace exposures.
The HHE Program does not maintain its own suite of chemical and biological 
analytical equipment but relies on resources elsewhere in NIOSH or on NIOSH-
funded contract laboratories for sample analyses.
Planning Inputs: Previous Evaluations
Between 1972 and 2006, the HHE Program received planning input in the 
form of 12 internal and external evaluations (NIOSH, 2007b). Evaluation methods 
included expert review panels, key informant interviews, and customer satisfac-
tion surveys. The three most recent evaluations were conducted by the Research 
Triangle Institute (RTI, 1997) and the NIOSH BSC (1997, 2006). While the com-
mittee reviewed these evaluations as an aid to understanding the evolution of 
the HHE Program and its elements, it was not part of the committee’s charge to 
provide an assessment of these evaluations. Nonetheless, pertinent elements of the 
prior evaluations and the HHE Program responses are discussed in more detail in 
Chapters 3 and 4.
The 1997 review, developed through a contract with RTI, elicited feedback 
from a wide range of stakeholders. Problems or classes of criticisms identified 
include
• lack of timeliness,
•  procedural bias (specifically, concerns that employers had greater input 
into the process than employees),
• overemphasis on routine investigations, and
•  lack of practicality in recommendations (NIOSH, 2007b:Appendix 2.3, 
14).
RTI recommendations led to the establishment of the HHE followback program, 
which was fully implemented in October 1999. The goals of the followback pro-
gram are to “(1) provide feedback to improve the process by which HHEs are 
conducted and improve the worksite-specific outputs of the HHE Program; and 
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(2) assess the effectiveness of HHEs in effecting change in the workplace and in im-
proving the health of workers” (NIOSH, 2007b:23). Because of financial constraints 
that limit followback field investigations, followback evaluations consist of self-
reported satisfaction questions to management and employees in the facility served, 
yielding primarily process rather than outcome information. Questionnaires are 
distributed for all field investigations and for 50 percent of those receiving techni-
cal assistance or consultation. Followback field investigations are conducted for a 
very limited number of HHEs per year, resources permitting. This is an ongoing 
process intended to assist the HHE Program with its evaluation of customer service, 
relevance, and impact. In response to another RTI recommendation, compendia of 
HHE reports on lead, tuberculosis, noise, and isocyanates were developed (NIOSH, 
2001a, 2001b, 1998c, and 2004e, respectively).
The 1997 BSC review was conducted at the request of the NIOSH director 
(NIOSH, 2007b). Recommendations were made related to
•  problems identifying the agenda of the requestor, including labor-
management difficulties and work organization issues;
•  personnel training needs, especially communication;
•  the need to better prioritize HHE requests;
•  documentation of HHE impacts, including effectiveness of recommendations;
•  the need to identify emerging hazards, less routine work, and more useful 
summaries of investigations in areas of more extensive experience; and
•  maximizing the ability to accomplish the preceding recommendations 
within the constraints of limited resources.
The HHE Program responded with significant changes to address the second 
and third of these issues. To improve communication, the program restructured 
its numbered HHE reports into a uniform format that clearly identifies author-
ship and responsible personnel. The first page of the reports includes a plain-
language discussion of recommendations for employers and employees, followed 
by a clear summary. Letter reports written by the HHE Program have not been 
similarly structured, although authorship and telephone contact information fa-
cilitate communication.
The second major response was to formally introduce a “triage system” to pri-
oritize incoming requests for HHEs. A mechanism has been developed that allows 
the HHE Program to respond to routine questions through telephone and fax-back 
information sharing when program leadership determines that a field investigation 
would not increase the body of knowledge on a given topic. The triage process itself 
was described to the committee by HHE Program staff. The committee notes that 
the criteria for triage, apart from the straightforward assessment of the validity of 
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the request as determined by regulation, do not explicitly outline how HHE per-
sonnel determine whether field investigations are necessary or distinguish complex 
investigations or those yielding research opportunities.
In further response to BSC (NIOSH BSC, 1997) recommendations, the HHE 
Program developed and twice updated a procedures manual used as a reference for 
all program staff. Report dissemination, via websites, announcements in NIOSH 
eNews, announcements to all state epidemiologists and epidemic intelligence of-
ficers through Epi-X,9 NIOSH alerts, and summary documents on particular topics, 
was enhanced. The ability to triage routine requests by definition frees up scarce 
resources for enhanced focus on emerging issues; however, metrics to assess the 
impact of these changes were not formally introduced until after a subsequent BSC 
program evaluation in 2006.
The 2006 evaluation by the BSC was undertaken at the request of the NIOSH 
director (NIOSH, 2007b). Recommendations include
•  restating HETAB and DRDS missions and increasing the amount of priori-
tization of HHE requests (triage) to reduce the number of open projects 
per project officer—the responsibility for responding to routine indoor 
environmental quality (IEQ) requests was recommended to be removed 
from the HHE Program;10
•  improving the efficiency of processes, prioritization of tasks, and overall 
management of the program, including development of annual goals and 
performance measures, production of annual reports to demonstrate pro-
gram outcomes, and utilization of outside consultants;
•  identification of the critical mass of staff and specific disciplines necessary 
to perform essential functions;
•  promotion of the HHE Program more widely in an effort to capture more 
emerging issues and selection of HHEs that will serve program goals; 
and
•  inclusion of estimated health-related savings as a result of HHE 
recommendations.11
Given the short amount of time since these recommendations were made, the 
HHE Program has not had the opportunity to respond fully to many of them. 
The program has developed annual goals and performance measures, which are 
discussed and evaluated in Chapter 3 of this report. Discussions among HHE 
9 Epi-X is a secure electronic communication network maintained by CDC for public health agen-
cies nationwide.
10 Note: This committee does not fully agree with this recommendation.
11 Note: This committee questions the feasibility of this recommendation.
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Program managers have taken place regarding how to proceed with others of these 
recommendations.
HHE Requests
As already discussed, the HHE Program receives requests for assistance in ad-
dressing workplace health issues from stakeholders and applies triage criteria to 
determine whether a field investigation is warranted. The annual number of HHE 
requests has remained relatively flat for the past 10 years, with an average of ap-
proximately 370 requests each year (NIOSH, 2007b:35). Figure 2-3 shows the distri-
bution of requests made by decade, organized by Standard Industrial Classification 
(SIC).12 The distribution of HHE requests by sector has changed over time. For 
example, from the 1970s through the 1990s, the manufacturing sector accounted 
for 30 to 40 percent of HHE requests. Today, manufacturing accounts for less 
12 The SIC system (replaced by the North American Industry Classification System [NAICS] in 
1997) was developed for use by federal statistical agencies to classify business establishments for sta-
tistical analysis purposes (http://www.census.gov/epcd/www/naicsdev.htm, accessed April 16, 2008). 
HHE Program staff provided data to the committee referring to the SIC system. For the sake of 
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Other services Public administration
FIguRE 2-3 HHE requests by decade by SIC sector.
SOURCE: NIOSH (2007b).
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
4	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 a t 	 n i o s h
than 20 percent (NIOSH, 2007b). Table 2-2 shows the frequency of investigations 
compared by NORA industry sectors and hazard (NIOSH, 2007g).13 Comparing 
the two sectors with the largest number of requests (services and manufacturing), 
manufacturing-sector requests were more likely to have resulted in field investiga-
tions than service-sector requests.
The HHE Program also reported a change in the nature of requests over time. 
The number of IEQ-related requests, for example, significantly increased following 
a 1992 CBS evening news segment that encouraged viewers with IEQ problems to 
contact NIOSH (NIOSH, 2007b). More recently, IEQ requests have typically been 
made with regard to nonindustrial worksites, such as government buildings, private-
sector offices, schools, healthcare facilities, and hotels and resorts (NIOSH, 2007b).
ACTIvITIES
Response to Requests
The HHE Program responds to requests for HHEs or consultation and techni-
cal assistance in the form of letter or telephone responses and field investigations. 
HHE Program managers generally make decisions regarding the appropriate re-
sponse to incoming HHE requests. As described earlier, the HHE Program has 
developed a process to prioritize incoming HHE requests and direct resources 
and responses. The decision processes for triage and response are summarized 
by HHE Program staff in Figure 2-4 (NIOSH, 2008c). HETAB and FSB managers 
and supervisors regularly meet to specify under which of four response categories 
an HHE request may fall (see Box 2-2), following criteria outlined in the HHE 
Program Procedures Manual (NIOSH, 2006c) as described by program staff and 
summarized in Box 2-3 (NIOSH, 2007f).14 Contact with the requestor may be 
13 Table 2-2 was derived by the HHE Program in response to information requests from the com-
mittee (NIOSH, 2007h). The data were drawn from the program’s management tracking system, 
developed primarily for record retrieval and not data analyses. Because most HHE requests are 
related to multiple hazards or hazard classes, the HHE Program developed the following strategy for 
the tabulation of hazard class of requests:
 •  IEQ—any request that included an IEQ issue, regardless of other issues also present
 •  Physical—if not IEQ, and if keywords were present indicating ergonomic, musculoskeletal, 
radiation, or noise issues
 •  Biological—if not assigned to IEQ or Physical, and keywords were present relating to tuberculo-
sis, histoplasmosis, biosolids, or brucellosis issues
 •  All Other—any other request not assigned to the classes above
14 Box 2-3 represents the HHE categorization strategy per the 1994 procedures manual, which was 
superseded by a new procedures manual produced in 2006. The 1994 criteria were used over most 
of the time period being evaluated.
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for referral to a different agency or to obtain additional information, assist in the 
formulation of a valid request, or provide readily available information regarding 
the request. Alternatively, HHE staff may decide that a site visit is warranted, which 
may result in a letter report with findings and recommendations applicable to the 
given worksite or a numbered report that may be applicable to other workplaces.
The number of field investigations declined from 126 in 1997 to 58 in 2006 
(NIOSH, 2007b). HHE Program staff explained the decrease as due, in part, to the 


























































































































 aIncludes all HHE requests with a completed response as of November 20, 2007.
 bSector is based on SIC codes or NAICS codes, depending on year of the request.
 cSee text for an explanation of hazard classes.
 dPercentage of HHE requests resulting in a field investigation.
 eNumber of HHE requests.
SOURCE: NIOSH (2007g).
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Category assignedd; Branch assigned
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FIguRE 2-4 Flow diagram representing the HHE Program triage process for prioritizing HHE re-
quests and allocating resources for response.
a Hazard Evaluations and Technical Assistance Branch (of NIOSH)
b Field Studies Branch (of NIOSH)
c Project Officer
d See Box 2-2 for category descriptions
SOURCE: NIOSH (2008c).
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program’s ability to respond without field investigations to requests for which there 
are well-established control solutions. Additional factors attributed to the chang-
ing response pattern include the decreased size of HHE Program staff, decreased 
discretionary funding, increased complexity of field investigations, and increased 
demands for staff involvement in activities other than traditional HHEs. These 
activities include emergency response and preparedness, participation on agency 
and expert committees, document development and review, international technical 
assistance, and mentoring and training of non-NIOSH occupational health and 
safety professionals (NIOSH, 2007b).
The HHE Program may conduct a followback survey at a facility where an 
HHE has been conducted. The surveys are distributed among management and 
employees and are designed to obtain feedback to improve the HHE process and 













a	field	 investigation	might	be	warranted,	 the	requestor	 is	contacted	quickly	and	provided	
information	about	what	constitutes	a	valid	request.
Category 3. These	 are	 valid	 requests	 for	 which	 a	 field	 investigation	 is	 necessary	 to	 ad-
equately	evaluate	the	occupational	safety	and	health	problem	described.
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BOX 2-3 
HHE Program Triage Criteria
	 Guidelines	for	categorizing	and	prioritizing	HHE	requests	are	summarized	in	a	procedures	
manual	(NIOSH,	2006c).	Classification	is	based	on	information	provided	by	the	requestors	and	





























5.	 Is	 the	 workforce	 unique?	 For	 example,	 is	 the	 workforce	 composed	 of	 only	 women,	 only	
	minorities,	migrant	labor,	etc.	If	yes,	Category	III	should	be	considered.












exposure	 to	 extremely	hazardous	 substances	 should	be	given	 a	higher	priority	 than	other	














6.	 Geographic.	 In	times	of	critical	shortage	of	travel	 funds,	 is	the	request	close	to	Cincinnati,	
Morgantown,	or	one	of	our	regional	offices,	therefore	incurring	minimal	travel	expenses?
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Emergency Response
The HHE Program’s responsibilities in response to disasters and emergency 
preparedness have changed dramatically since the terrorist attacks on September 
11, 2001 (9/11), and the program’s role is still evolving. Because of HHE Program 
staff ’s experience in assembling rapid field response, they provided leadership for 
NIOSH activities in the aftermath of the 9/11 attacks on the World Trade Center 
and for response to the subsequent anthrax contamination through the U.S. postal 
system. Fifteen HHE Program staff, along with other NIOSH staff, responded to 
the immediate protection needs of rescue and recovery workers in New York City. 
Such workers included firefighters, law enforcement personnel, emergency medical 
services, construction and demolition trades, health and safety personnel, volunteer 
workers, and local, state, and federal agency workers. The HHE Program provided 
technical assistance to local, state, and federal agencies related to personal protective 
equipment; assisted with air sampling to characterize the complex environment; 
and conducted several specific HHEs (NIOSH, 2007b).
HHE Program staff described the training and resource development involved 
in preparing for their role in emergency response settings. The HHE Program pro-
vides staff training, personal protective equipment and fit testing, and appropriate 
medical evaluations, using an all-hazards model. The model includes biological, 
chemical, explosive, and radiological events, as well as natural disasters, including 
hurricanes, earthquakes, and wildland fires. The HHE Program participates in 
tabletop exercises that include some staff training with partners in Top Officials 
(TOPOFF), a terrorism preparedness exercise involving officials from all levels of 
government, representatives from the international community, and the private 
sector.15
Before 9/11, the HHE Program responded to emergencies and managed the 
activities of deployed program staff. Subsequently, NIOSH and HHE Program roles 
in response have been prescribed by the National Response Framework (U.S. De-
partment of Homeland Security, 2008).16 The HHE Program does not serve as the 
lead agency, but it has a defined responsibility. The program is one of the biggest 
contributors of technical leadership, but the organizational structure falls under 
the NIOSH OD. HHE Program staff members have often been asked to serve as 
team leaders because of their extensive field experience in difficult situations, for 
15 Department of Emergency Management and Homeland Security (http://www.ct.gov/demhs/ 
cwp/view.asp?a=2017&q=290966&pp=12&n=1, accessed July 8, 2008).
16 The National Response Plan was replaced by the National Response Framework, effective March 
22, 2008. The National Response Framework presents the guiding principles that enable all response 
partners to prepare for and provide a unified national response to disasters and emergencies. It es-
tablishes a comprehensive, national, all-hazards approach to domestic incident response (http://www.
dhs.gov/xprepresp/committees/editorial_0566.shtm, accessed July 8, 2008).
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example, in the response to Hurricane Katrina in 2005. Many of the people staffing 
the CDC operations center were HHE Program staff.
After 9/11, the HHE Program received substantial funding for a truck and 
trailer for field deployment, and it is responsible for their maintenance and use. The 
program also received funding to construct a garage to house the vehicle and for 
staging purposes. The equipment is housed at the program’s Cincinnati facility.
Pre- and post-deployment medical follow-up have been provided for program 
staff deployed in emergency response activities. Telephone guidance and other 
resources have been made available to assist staff with mental health issues when 
considered necessary (NIOSH, 2008a).
OuTPuTS
HHE Program outputs include official numbered reports and less formal letter 
reports in response to requests for HHEs and technical assistance. The program 
also produces articles for peer-reviewed publications, website content, and presen-
tations at professional, trade, and agency conferences and meetings. The primary 
means by which the program communicates its findings is through numbered HHE 
reports. The current format of numbered reports includes a page of HHE “high-
lights” written in lay terms, which includes information about the HHE request, 
program activities and findings, and bulleted lists of what managers and employees 
can do to minimize investigated hazards. A more technical summary follows the 
highlights section. The body of the report then provides background, investigation 
methodologies and criteria, results, discussion, conclusions, recommendations, and 
a list of references. Test results are also made available.
Technical assistance and letter reports can be very similar in scope to num-
bered HHE reports or may be much more focused and answer specific questions 
or provide referrals as necessary.
Between 1996 and 2006, the HHE Program produced 495 numbered HHE re-
ports, 503 letter reports for other field investigations, and 1,999 technical assistance 
or consultation letter reports (NIOSH, 2007b). The committee reviewed several 
numbered and letter reports provided by the HHE Program, as well as several HHE 
reports obtained elsewhere. These and other HHE Program outputs are discussed 
and evaluated at greater length in Chapters 3 and 4.
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3
Relevance of the Health Hazard 
Evaluation Program
EvALuATION OF RELEvANCE
As discussed in Chapter 1, a relevant program can be described as an integrated 
program involving interrelated surveillance, research, and transfer activities. The 
relevance of its activities can be determined by the severity or frequency of hazards 
addressed and the number of people at risk, the extent to which the program ad-
dresses gender-related issues and those of underserved populations (see Box 1-1 
for definition), and the extent to which the health and safety needs of small busi-
nesses are addressed. Program structure and content must also increase program 
relevance.
The Health Hazard Evaluation (HHE) Program primarily serves a legislated, 
public health practice mission, and its relevance must be evaluated in that context. 
HHEs address issues that, by definition, are in the early stages of investigation and 
intervention. One important function of an HHE is to provide preliminary data 
that may lead to a more extensive research program. The mandate of the program, 
however, requires it to respond to requests, whether or not more in-depth research 
may follow. Within this constraint, the committee believes the program can elicit 
and prioritize requests to fit into an interrelated surveillance, research, and trans-
fer matrix involving the rest of the National Institute for Occupational Safety and 
Health (NIOSH). One of the challenges faced by the HHE Program is weighing 
the need to be responsive to individual requests with the need to develop strategic 
approaches to identifying emerging health threats in the workplace. A careful bal-
ance serves both functions. Through response to requests the program may identify 
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emerging issues, and identifying emerging issues helps in priority-setting among 
investigations.
To assess program relevance, the committee begins this chapter with a review 
of major inputs to the program, including the strategic planning and stakeholder 
processes, and considers whether resources have been appropriately allocated and 
used to meet strategic needs. The chapter continues with an evaluation of the 
HHE Program’s activities and outputs, a discussion of how the program handles 
emerging issues, and then a discussion of the relevance of the program’s emergency 
response activities. The committee’s findings related to each of these topics are 
highlighted in bold. Recommendations related to the improvement of program 
relevance are found within the body of the text throughout the chapter and are 
organized and summarized in Chapter 5. The final section of this chapter provides 
the committee’s rating for relevance.
RELEvANCE OF INPuTS (PLANNINg AND RESOuRCES)
Strategic Planning
 Finding 1: The HHE Program’s strategic plan is highly relevant to the 
program mission.
The HHE Program’s strategic and intermediate goals are summarized in Ta-
ble 3-1. These were developed by the HHE Program in response to a recommenda-
tion by the NIOSH Board of Scientific Counselors (BSC) to “improve the efficiency 
of processes, prioritization of tasks and overall management of the program [in-
cluding to … d]evelop annual goals and measurable objectives regarding the work 
products, priorities and work processes of the HHE Program that are practical, cost 
effective, and consistent with resources” (NIOSH BSC, 2006). The committee finds 
that the HHE Program has made a serious effort to respond to this recommenda-
tion. The goals are well targeted and relevant, and can be measured by the number 
and types of HHE requests received, the number of reports and field investigations 
conducted related to each of these goals, and their effects as determined through 
followback surveys (described in Chapter 2). Appropriate performance measures 
for each intermediate goal have been chosen, given the limited resources of the 
program. The committee believes, however, that with additional resources, perfor-
mance measures could be made more specific and ambitious. There is no indication 
that surveillance or workers’ compensation data were used to formulate the HHE 
Program’s strategic plan. Given more resources, onsite follow-up investigations to 
assess the impact of interventions would help the program assess and revise its goals 
and performance measures as necessary. The committee comments on individual 
performance goals and measures in Table 3-1.
Copyright © National Academy of Sciences. All rights reserved.
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 Recommendation: Conduct regular assessments of performance mea-
sures to determine whether available resources allow more ambitious 
goals.
use of Resources
The Framework Document (Appendix A) directs the committee to consider 
how planning, production, and other input data support and promote program 
goals and activities, and to determine whether input is obtained from stakeholders, 
including from underserved populations and small companies. Planning inputs 
include surveillance data; advice from advisory committees, National Occupational 
Research Agenda (NORA) research partners, and other stakeholders; reports from 
the Fatality Assessment Control and Evaluation (FACE) program; and extramu-
ral health outcome, exposure assessment, or similar data from federal, state, and 
other program partners. Production inputs, including budget, staff, facilities, and 
management, play major roles in the program.
 Finding 2: For the most part, the HHE Program has judiciously used its 
resources to meet its mission in the face of the changing economy, the 
changing nature of HHE requests, and increased responsibilities related 
to emergency response.
HHE Program activities have been modified over the past 10 years because of 
events such as the September 11, 2001 (9/11) attacks; specific HHE topics such as 
diacetyl; the influence of the NORA process; and response to program evaluations. 
The 1997 BSC evaluation (NIOSH BSC, 1997) prompted the formalization of the 
HHE Program triage process,1 described in Chapter 2, and the procedures manual, 
which have resulted in improved program efficiency and other improvements.
Health Hazard Evaluation Requests and Resource Allocations
Figure 3-1 shows the change in the number of HHE requests and program 
responses between 1997 and 2006. The number of requests during this period 
peaked in 2001 at about 580. At the end of the time frame, HHE requests declined 
to approximately 390, which is only approximately 15 percent more than in 1997. 
By the end of the period, more responses to HHE requests took the form of written 
1 Triage is the system for allocating scarce resources to cases or problems based on a priority scheme, 
especially in emergency medicine and public health. The term comes from battlefield medicine where 
the wounded are separated into three categories—those who are likely to die even with care, those 
who are likely to recover even without care, and those for whom care would be effective.
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FIguRE 3-1 Distribution of HHE requests by response category.
NOTE: Category 1 and 2 requests are combined under technical assistance/consultation. Category 
3 and 4 requests are combined under field investigation (see Box 2-2 for a description of the HHE 
request categories and responses).
SOURCE: NIOSH (2007b).
information and telephone communication rather than field investigations. These 
forms of follow-up were specifically developed in response to external reviews and 
indicate HHE Program success in redirecting resources to provide appropriate in-
formation in response to routine questions. However, this increased proportion of 
routine requests may also suggest that the HHE Program now has the opportunity 
to conduct more outreach and encourage more requests (for example, those that 
meet strategic needs or represent new or emerging hazards) that would require site 
visits (if sufficient funding is available to conduct them).
The committee asked the HHE Program to provide information regarding 
all HHE requests, including types of requestor, hazard and sector involved, and 
the types of responses. Tables 3-2 and 3-3 were derived by the HHE Program in 
response (NIOSH, 2007g). The data were drawn from the program’s management 
tracking system, which was developed primarily for record retrieval and not data 
analyses. Because most HHE requests are related to multiple hazards or hazard 
classes, the HHE Program developed the following strategy for tabulation of hazard 
class of requests:
•  Indoor environmental quality (IEQ)—any request that included an IEQ 
issue, regardless of other issues also present
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•  Physical—if not IEQ, and if keywords were present indicating ergonomic, 
musculoskeletal, radiation, or noise issues
•  Biological—if not assigned to IEQ or Physical, and keywords were present 
relating to tuberculosis, histoplasmosis, biosolids, or brucellosis issues
• All Other—any other request not assigned to the classes above
In its response to the committee, the HHE Program recognized the limitation of 
this methodology.
Table 3-2 lists the type of HHE response by source of request, hazard, and 
percentages of resulting field investigations by requestor type between 1998 and 
2007. During this time, approximately half the requests were related to IEQ issues 
and were largely addressed without field investigations. Among the five sectors 
with more than 100 requests, the correlation between the percentage of field in-
vestigation responses and the percentage of IEQ requests is –0.82. There were very 
few requests related to biological issues; thus it was appropriate that the greatest 
proportion of requests resulting in field investigations occurred in this area. Many 
requests in the physical hazards category are likely related to musculoskeletal haz-
ards, which is appropriate given the magnitude of the problem in most industries. 
The committee wanted to explore trends in requests, both with and without con-
sideration of IEQ requests, to determine if those requests potentially skew the data. 
The HHE Program databases could not provide the data in a manner that would 
allow more robust analysis.
The effect of the changing economy can be seen in Figure 2-3, which indicates a 
greater than 50 percent decline in the number of requests from the manufacturing 
sector since the 1990s. One might expect this change to allow the program greater 
flexibility to respond more efficiently to the increasing number of HHE requests 
in health services, trade, and transportation and to conduct unexpected emergency 
response activities. Telephone, fax, and written responses to HHE requests have 
increased in the past 10 years (NIOSH, 2007b). The percentage of field investiga-
tions generated by IEQ and service-sector requests is very low compared with those 
from manufacturing (see Table 2-2).
To facilitate efficiency when responding to requests, HHE Program staff review 
available reports from other parties who have investigated the issue or site and pro-
vide opinions regarding the methods, data interpretation, and appropriateness of 
conclusions and recommendations. HHE Program staff may then gather additional 
information from employer and employee representatives during the triage process 
to determine the request category and HHE Program response. HHE Program staff 
consult with other NIOSH scientists, review the scientific literature, and prepare 
written responses summarizing their activities. These steps improve efficiency and 
provide consistency in HHE outputs.
Copyright © National Academy of Sciences. All rights reserved.
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The committee notes that the percentage of field investigations tends to vary 
by requestor type. For example, Table 3-2 indicates there were large numbers of 
employee requests (n = 2,319), of which 9 percent (n = 200) resulted in field in-
vestigations, whereas 39 percent of the far fewer management requests (n = 560) 
resulted in field investigations. More than 1,300 of the employee requests were for 
IEQ issues. As described below, NIOSH appears to have used appropriate discretion 
in providing extensive information on control measures to the vast majority of IEQ 
requestors in the form of technical assistance and consultations.
Table 3-3 addresses the type of HHE response by source and sector. There were 
very few requests from agriculture and mining. The proportion of requests result-
ing in field investigations was less for healthcare and social assistance (13 percent) 
and services (15 percent) than for most other sectors. While this is likely related to 
IEQ requests identified in Table 3-2, these sectors may be growing and also reflect 
a higher proportion of underserved populations, again potentially indicating the 
need for the program to assist stakeholders in developing meaningful and valid 
requests. Similarly, industries generating few requests might benefit from HHE 
Program exploration into the reasons so few requests are made followed by ap-
propriately directed outreach activities.
As noted in Table 3-1, the committee endorses the HHE Program’s inter-
mediate goal of increasing the number of HHE requests concerning important 
occupational health problems (intermediate goal 1.1). The committee agrees that 
an increase in valid requests will increase the scope and penetration of the HHE 
Program into more industries and allow better transfer of information to more 
workers, including those from underserved populations and those employed by 
small businesses. During discussions with the committee, HHE Program staff ap-
peared aware that with an increase in the number of requests comes the potential 
for increased constraints on resources.
Program Resources and Emergency Response
In the last decade, the HHE Program has received a number of requests that 
involved assessing risks, measuring exposures, and providing guidance to workers 
and the general public during disasters (NIOSH, 2007b). These assignments often 
involved the onsite presence of HHE staff working in concert with partners from 
the Federal Emergency Management Agency (FEMA), the Department of Health 
and Human Services Department of Emergency Response, the Center for Disease 
Control and Prevention (CDC) National Center for Environmental Health, the 
CDC Director’s Emergency Operations Center (DEOC), and several global agencies 
and manufacturers. Response to domestic disasters, such as Hurricanes Katrina, 
Floyd, and Isabel, and to massive flooding required mobilization of up to 18 HHE 
Copyright © National Academy of Sciences. All rights reserved.
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Program staff responders, smaller numbers of public health professionals for onsite 
investigations, or long-distance support from HHE Program staff through confer-
ence calls (NIOSH, 2008b). HHE Program staff also responded to events such as 
9/11 and the subsequent anthrax investigations.
Emergency response activities create competing demands on limited resources 
within the HHE Program. Routine program operations continued during these 
unplanned activities, but significant coordination and additional outside funding 
were required to maintain continuity. Requests for assistance during disasters have 
so significantly impacted the workload of HHE Program staff that the BSC was 
prompted to recommend major process changes to improve efficiency (NIOSH 
BSC, 1997). The triage process and a procedures manual developed in response 
to the evaluation have created flexibility and efficiency to effectively respond to 
public emergencies while maintaining normal program operations. More discus-
sion on HHE Program emergency response activities is found in a later section of 
this chapter (Finding 9).
 Recommendation: Continue to provide guidance and recommendations 
during public health emergencies. The HHE Program would benefit 
from the development of a mechanism to reduce the impact of emer-
gency response activities on routine program functions.
Expertise
With the exception of pulmonologists on staff in the Field Studies Branch 
(FSB), the HHE Program, out of necessity, is staffed primarily by generalists 
(NIOSH, 2007b) and must rely on resources beyond the HHE Program for spe-
cialized expertise. HHE Program staff informed the committee how necessary 
expertise is identified during the triage process and indicated that many areas of 
expertise are readily available through existing, relatively informal arrangements 
within and external to NIOSH. It was not made clear how certain areas of expertise, 
such as dermatology or clinical toxicology, are accessed, or how HHE staff acquire 
information in such areas as health services or intervention effectiveness research. 
Nor was it made clear whether there was explicit understanding of the economic 
environment of a worksite—important for assessing the economic feasibility of 
recommended control solutions.2 The HHE Program’s ability to utilize expertise 
2 The BSC recommended that the HHE Program include estimates of costs and savings associated 
with implementing HHE recommendations (NIOSH BSC, 2006). The committee agrees that feasibil-
ity is an important consideration when making recommendations. The expertise needed to provide 
cost estimates, however, does not reside within the program, and providing such estimates could 
delay dissemination of results and potentially detract from the HHE Program mission.
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from other parts of NIOSH could be enhanced by a formal mechanism to contract 
externally for needed clinical, toxicologic, or other specific expertise, especially as 
resources become limited and experienced individuals retire. Formalized relation-
ships for cooperation may be helpful, but should be negotiated carefully to ensure 
continued flexibility when people, expertise, or analytical services beyond the terms 
negotiated are needed.
A program that addresses the wide array of issues that the HHE Program does, 
including during emergency situations, would not be successful without residing in 
and having access to the expertise in NIOSH. A review of the authorship of HHE 
reports and subsequent peer-reviewed journal articles indicates that the HHE Pro-
gram uses expertise from elsewhere in NIOSH for a wide variety of occupational 
health issues, and that successful collaborations have resulted in peer-reviewed 
publications. However, as in many other agencies, programs, and institutes that 
employ public health professionals, many NIOSH senior professionals are ap-
proaching retirement. The HHE Program and NIOSH could prepare for this shift 
through succession planning, contemplated reassignments, and identification of 
key resources needed in the near future (see the committee’s discussion of the 
training of new professionals in Chapter 4).
 Finding 3: The HHE Program has not made sufficient use of available 
surveillance data to assist in targeting field investigations to recognize 
previously unknown hazards or to identify new or increased hazards 
caused by changes in the workforce and work environment.
The committee was informed that the HHE Program uses traditional methods, 
such as results from investigations, literature reviews, case files, or other internal 
documents, and contacts within the scientific community to identify emerging, 
previously unknown, or increased hazards in the workplace.
There is no indication that surveillance or workers’ compensation data are used 
to formulate the HHE Program’s strategic plan, or that intervention effectiveness 
data are examined prior to making recommendations. The program’s strategic plan 
may have been influenced by surveillance data, given the extent to which NORA 
and the overarching NIOSH strategic goals may be influenced by surveillance data. 
There is also little evidence that the HHE Program conducts environmental scans 
and routinely monitors various state and federal databases (for example, OSHA’s 
Integrated Management Information System database [IMIS] or Bureau of Labor 
Statistics [BLS] databases), reports, or websites on which surveillance information 
may be available to identify potential emerging hazards (see Box 3-1). An envi-
ronmental scan is more than a review of injury and illness statistics. It takes into 
account societal and economic changes and pressures, demographic changes, and 
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BOX 3-1 
Surveillance and the HHE Program
	 A	strong	national	occupational	health	surveillance	system	could	be	of	benefit	 to	 the	
HHE	Program,	which	itself	is	not	a	surveillance	program.	Greater	HHE	Program	relevance	











the ways industry uses new technology and the workforce, as well as how govern-
ment action and international trade may affect hazardous exposure in an industry. 
Perhaps HHE Program physicians routinely participate in occupational health 
professional meetings or electronic dialogues from which they receive informal 
information regarding trends observed in occupational medicine clinics and in field 
investigations. They may then suggest HHE requests as a means to a solution. The 
extent to which such informal channels are used is not known.
The committee was not provided evidence that the HHE Program conducts 
detailed explorations of workers’ compensation or other data to gain insight into 
the magnitude and severity of an issue or to reveal circumstances that could con-
tribute to specific hazards. For example, a significant increase in proportionate 
mortality from respiratory disease among cooks was identified in the Washington 
State Department of Health Occupational Mortality Database (Washington State 
Department of Health, 2008). Such systems may be useful to identify industries 
or workplaces in need of investigation or to identify those who need information 
regarding the control of hazards. Additionally, outreach to workers’ compensation 
carriers and loss control consultants may generate new requests for HHEs from 
clients for which hazards are identified.
HHE Program staff members are engaged in professional meetings and na-
tional conferences but more could be done to reach a greater diversity of employers 
and industries. The HHE Program could use such opportunities to play a more 
active role in identifying potential hazards in emerging industries or processes. For 
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example, a formal program of seminars, discussion groups, or other mechanistic 
science routes might enable the HHE Program to link hazardous substances to 
various industrial uses and to identify groups of exposed workers with adverse 
health effects, more than would routine monitoring of national and international 
databases.3 Furthermore, the HHE Program could keep track of chemicals used 
in the workplace and the potential for hazardous exposure through other sources. 
Spencer and Schaumburg (2000), for example, list a large number of neurotoxic 
materials. The HHE Program could then actively inform companies, worker ad-
vocates, and healthcare professionals who may be aware of exposures or apparent 
health effects in specific populations about the program and request process to 
encourage evaluation of these exposure situations.
 Recommendation: The HHE Program should make systematic use of 
professional meetings, scientific conferences, scientific literature, and 
surveillance data, including those generated by NIOSH, to assist in pri-
oritizing field investigations and recognizing emerging issues.
 Finding 4: The extent and effectiveness of relationships between the 
HHE Program and federal and state agencies are variable.
The committee observed both positive and inadequate interactions of the HHE 
Program with state and federal agencies.
Through formal and informal reporting relationships with state departments 
of health, labor, unemployment, environment, and workers’ compensation pro-
grams, the HHE Program may help identify worker clusters that could benefit 
from the conduct of HHEs. Trends analyses in unemployment and industry-sector 
shifts, including identification of pockets of underserved contingent workers, might 
enhance the HHE Program’s ability to reach high-risk populations. Maximizing 
HHE Program potential in this area, however, depends on the ability of the pro-
gram to maintain appropriate staffing levels. These relationships may also allow 
the program to better communicate its mission and activities and to provide better 
and timelier feedback.
Three examples demonstrate ways to maximize federal and state resources 
and to enhance the HHE Program’s ability to perform its mission. During the 
committee’s third meeting (see Appendix C for agenda), a stakeholder from the 
California Department of Public Health spoke with the committee regarding the 
long-standing and strong relationship between California’s Occupational Health 
3 Such databases include those of the Environmental Protection Agency, OSHA, the National Cen-
ter for Environmental Health, the International Agency for Research on Cancer, and the Health and 
Safety Executive in Great Britain.
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Branch (OHB) and the HHE Program (Materna, 2008). The relationship has re-
sulted in capacity building at OHB in a number of issues, including most recently, 
those associated with diacetyl (see Box 3-2 for a discussion of diacetyl). During 
the same meeting, management of a worksite at which an HHE was conducted 
(NIOSH, 2007i) discussed how useful HHE recommendations had been in the 
eventual elimination of diacetyl in their processes. In this case, three organizations 
worked cooperatively to maximize resources and the result was a positive impact.
BOX 3-2 
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Though there are many successes, as described above, stakeholders from both 
local and state public health departments told the committee of the need for more 
information about the HHE Program. The commissioner of health of a major 
East Coast city health department told the committee he knew nothing about 
the HHE Program or of the multiple HHEs conducted in his city over the years 
(Sharfstein, 2007). A Massachusetts Occupational Health Surveillance Program 
industrial hygienist indicated her personal hesitancy in filing HHE requests for 
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other asthma-related issues “because, in some cases HHE requests have resulted in 
long, drawn out processes, in which the referring state agency may not be apprised 
of the process, local expertise is not used, the report is not issued for a long time, 
and the end results may not address the most compelling questions in a timely 
way” (Pechter, 2008). These comments suggest the need for both outreach and 
ongoing communication.
Better CDC acknowledgement of the depth and breadth of the occupational 
health expertise available to state health departments through the HHE Program 
may result in greater cooperation between the HHE Program and states in identi-
fying emerging occupational health issues. For example, the recent identification 
of a new form of progressive inflammatory neuropathy among workers process-
ing pig brains (MMWR, 2008) might have benefitted from earlier attention to 
the work-relatedness of the initial complaints. A number of prior CDC investiga-
tions, including the initial evaluation of a case of pulmonary anthrax in Florida 
(MMWR, 2001a), suggest a pattern of delay in including appropriate occupational 
health expertise in investigations. The HHE Program could more broadly influence 
workplace health assessments conducted by other CDC institutes by working more 
closely with CDC overall.4 Additionally, public recognition of the HHE Program 
may be diminished as the 1-800-66-NIOSH telephone number formerly used for 
contacting NIOSH about occupational safety and health issues is subsumed under 
the general CDC call line. NIOSH could maintain visibility with other agencies and 
the public if it were able to reinstate that telephone number.
 Recommendation: Enhance HHE Program outreach to OSHA national 
and regional offices and to state health and labor departments to better 
communicate the function and activities of the HHE Program, increase 
cooperation with these agencies, and provide more complete and timely 
feedback.
RELEvANCE OF ACTIvITIES
 Finding 5: The HHE Program has responded well to HHE requests as 
mandated, although mechanisms for eliciting a broader array of HHE 
requests are needed.
There is strong evidence the HHE Program has conducted relevant field 
investigations and has performed well in identifying emerging hazards, serious 
4 HHE Program staff indicated that currently available communication pathways within the CDC 
(such as Epi-X) may lack timeliness or completeness (NIOSH, 2007c, 2008b).
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occupational health problems, and hazards affecting large numbers of workers. 
Examples of such cases include (1) bronchiolitis obliterans (popcorn lung) asso-
ciated with diacetyl in the manufacture of flavorings, (2) interstitial pneumonitis 
and flock exposures, (3) work-related musculoskeletal disorders associated with 
cumulative trauma, and (4) biological and chemical hazards in the meat and 
poultry industries. These examples are described more fully in Boxes 3-2, 3-3, 
3-4, and 3-5, respectively. All four examples included multiple field investigations 
and successful transfer of knowledge to the occupational health community by 
the HHE Program.
BOX 3-3 
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dons,	 joints,	 and	 associated	 neurovascular	 structures	 that	 occur	 over	 time	 rather	 than	
in	 response	 to	 an	 acute	 traumatic	 event.	 Examples	 include	 rotator	 cuff	 syndrome	at	 the	
shoulder,	 lateral	epicondylitis	at	 the	elbow	(tennis	elbow),	carpal	 tunnel	syndrome	at	 the	
wrist,	 sciatica,	 and	back	pain.	While	 these	disorders	can	be	unrelated	 to	work	activities,	
their	work-relatedness	is	associated	with	repetitive	work,	awkward	postures,	and	overexer-
tion	in	 lifting,	pushing,	pulling,	or	carrying,	as	well	as	hand-arm	vibration.	The	likelihood	




























	 aWashington	 State	 adopted	 an	 ergonomics	 rule	 in	 May	 2000	 (WAC	 296-62-05101)	
(http://www.lni.wa.gov/WISHA/Rules/GeneralOccupationalHealth/PDFs/ErgoRulewithAppen-
dices.pdf,	accessed	August	9,	2008).
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
r e l e v a n c e 	 o f 	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 5
“Casting a Larger Net”
Based on information submitted to the committee, it is not possible to deter-
mine whether the needs of underserved populations and small businesses are be-
ing met or whether the lack of anonymity or the fear of legal or political reprisals 
BOX 3-5 
Biological and Chemical Hazards in the  
Meat and Poultry Industries
	 The	HHE	Program	has	identified	and	addressed	several	emerging	hazards	and	continues	
to	play	a	major	 role	 in	 investigating	 risks	 in	 the	expanding	meat	and	poultry	processing	
industry,	 an	 industry	 increasingly	 comprised	 of	 a	 non-union,	 minority,	 immigrant,	 and	
















2006g).	The	 report	 related	 to	an	 initial	HHE	 investigation	demonstrating	excess	 levels	of	
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inhibits the request for HHEs. Targeted outreach to state health, labor, and envi-
ronmental departments; small business and their employees; labor unions; health 
centers providing care to underserved populations; community and ethnic organi-
zations; and nongovernmental worker centers serving immigrant and contingent 
workers would increase the likelihood of meeting the needs of these populations. 
It is especially important to produce educational materials in multiple languages 
appropriate to these diverse populations. HHE Program outreach would benefit 
from provisions for assisting requestors, particularly those who are not unionized 
or who belong to underserved populations, in formulating valid requests.
Communication with non-unionized and underserved populations could be 
enhanced through collaboration with emerging worker centers that address the 
needs of new immigrant workers; public service announcements geared toward 
truck drivers and agricultural and construction workers on radio stations and 
website links (for example, trucker websites); or targeted outreach to health centers 
providing care to underserved populations.
The BSC recommendation to “cast a larger net” to enable the program to “select 
only the evaluations that truly serve program goals” (NIOSH BSC, 2006:5) deserves 
attention here: while many attempts have been described to increase the overall 
number of HHE requests, there has been no systematic effort to ascertain either the 
relative success of these efforts or the reasons for any failures. Specific approaches 
to identify and encourage new sources of appropriate and valid requests do not 
appear to have been evaluated. It would be useful if outreach programs could be 
evaluated for effectiveness.
Ongoing systematic scanning of surveillance data could assist the HHE Pro-
gram in identifying emerging hazards in underserved populations. While there are 
no specific plans to identify and control hazards that specifically affect underserved 
populations, it is possible to focus resources in industries and workplaces that 
employ a significant proportion of underserved workers.
 Recommendation: Establish formal relationships with organizations 
representing underserved populations, small businesses, and their 
employees.
 Recommendation: use innovative techniques to reach small businesses 
and underserved populations, creating a broad array of mechanisms 
for communicating with diverse constituencies and attending to issues 
of literacy, language, and national-origin barriers. The effectiveness of 
applied outreach should be evaluated in a formal manner.
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
r e l e v a n c e 	 o f 	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 7
The Health Hazard Evaluation Program Triage Process
 Finding 6: The HHE triage process is generally efficient but requires 
more structure.
Formalization of the Triage and Response Processes
Program evaluations by the Research Triangle Institute (RTI) and the BSC 
emphasized the need for the HHE Program to conserve scarce resources when 
addressing its core mission (RTI, 1997; NIOSH BSC, 2006). In response to BSC 
recommendations, the HHE Program introduced the triage system described in 
Chapter 2 (NIOSH BSC, 1997). The HHE Program developed structured triage 
mechanisms that allow the delivery of standard information packages to request-
ors when full investigations were not warranted (for example, requests triaged 
as Category 1 or 2; see Box 2-2). Many IEQ-related requests may fall under this 
category.
The criteria applied during triage, apart from the straightforward assessment 
of request validity as determined by regulation, do not explicitly outline when field 
investigations are necessary, nor do they assist in distinguishing those requests that 
require complex investigations or that may yield future research opportunities. 
Classification appears to be handled informally. Initial determinations are not 
always final; project officers can change the category of response to a request after 
additional information is obtained.
A clear understanding of an HHE request and the implications of a potential 
response should be explicit in any triage decision. For example, a letter response to 
a requestor reviewed by the committee documented an attempt by HHE Program 
staff to provide thoughtful review and useful reference information, but included 
conclusions based on limited information when resources may have been available 
elsewhere to address the concerns in greater depth. The report involved a request 
from management of a multinational petroleum company to explore a possible 
cluster of esophageal cancer (NIOSH, 2005e). The HHE Program was asked “to 
evaluate the strengths, weaknesses, and validity of [a prior industry-conducted 
study at the worksite] and to give suggestions or recommendations for further 
investigation.” A thorough in-house response to this request would have consumed 
excessive HHE Program resources. The HHE letter report provided a general ex-
planation about the limitations of cancer cluster investigations and recommended 
no further investigation of the suspected cancer cluster.
Conveying this type of information effectively via telephone and written con-
tact poses a difficult risk communication challenge, but this communication means 
may be useful when scarce HHE resources are unlikely to provide useful new 
information for workers. It could be perceived, however, that the HHE Program 
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was used to validate the company’s research without sufficient critical perspective 
being brought to bear. If neutral third-party expertise is required, large entities 
with adequate resources could be encouraged to develop tripartite oversight (by 
NIOSH, labor, and industry) of external experts and formally sponsor a thorough 
review. If the information is potentially of major interest, this could be triaged to 
other areas of NIOSH.
It is unclear how many letter reports generated by the HHE Program would 
raise similar issues. The decision against using scarce resources to conduct full site 
investigations (for Category 3 or 4 requests) should not be used to provide ap-
proval or premature conclusions. A description of the needed resources—includ-
ing, when appropriate, independent extramural research expertise—and alternative 
approaches to addressing the issue would also be useful. The HHE Program would 
benefit from a formal mechanism to respond by recommending tripartite stud-
ies, funded by the requesting entity when appropriate. General guidelines should 
exist for referral to higher-level review, particularly for requests involving large 
companies with multiple resources or requests that would result in the provision 
of recommendations for which HHE staff may not be sufficiently expert or have 
the appropriate certifications. When sufficient information about the hazard or 
issue is readily available, requestors might be referred to the Occupational Safety 
and Health Administration (OSHA) Small Business Consultation Program or ap-
propriate OSHA directorate (for example, the Directorate of Cooperative and State 
Programs or the Directorate of Science Technology and Medicine).
Identification of Needed Expertise
A review of several HHE letter reports by the committee indicates that the 
triage process may not be effective in determining whether staff expertise is suit-
able for the range of potential program responses to a request. The triage program 
would ideally involve epidemiologists, toxicologists, engineers, and other relevant 
specialists, as well as HHE Program staff, to ensure that qualified personnel are 
handling responses. For example, the committee reviewed a close-out memo from 
an HHE Program file regarding a state health department request for assistance 
related to possible worksite metals contamination (NIOSH, 2007a). The memo 
documented a medical review by HHE Program staff and the provision of diag-
nostic information by telephone, although the recipient of the information was the 
public health official who requested the assistance, not a clinician responsible for 
the individual with the health concerns. HHE Program personnel, of necessity, are 
generalists. Slightly more than half of HHE personnel have basic certification, such 
as certified industrial hygienist or medical board certification in a primary specialty, 
but none have additional toxicological certification (NIOSH, 2007b). Further, the 
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provision of clinical advice requires a therapeutic relationship with a patient. The 
memo does not state whether the HHE Program provided the individual’s treating 
physician with contact information for an appropriately qualified medical toxicolo-
gist for a clinical consultation.5
Inclusion of specialists in the triage process would also help identify requests 
where exposure responses are potentially unusual or not readily explicable on the 
basis of current knowledge, potentially leading to a higher categorization of the 
HHE request.
Transparency of the Process
The committee reviewed input from numerous program stakeholders. In gen-
eral, HHE Program guidance and recommendations were considered well reasoned 
and sound, but some comments from stakeholders raised issues related to the triage 
process. Multiple stakeholders did not understand why their HHE requests failed 
to result in investigations. The committee does not have enough information to 
determine whether this concern is widespread, but it did determine that greater 
transparency in the triage process would, at the very least, help the program deter-
mine whether the confusion is avoidable. Responding to HHE requests with a sys-
tematic approach of defining the request, identifying the implications of potential 
responses, and identifying justifiable resources and necessary expertise based on 
the triage criteria would provide the means for the program to better communicate 
the outcomes of the triage process to requestors. A more transparent triage process 
could potentially help requestors understand why their requests may be considered 
invalid and help them form valid requests in the future.
 Recommendation: Implement, as part of the triage process, a formal 
technical assistance mechanism to help requestors to formulate valid 
HHE requests. In cases where an HHE is not appropriate or where re-
source limitations prohibit an investigation, technical assistance should 
include referral to more appropriate NIOSH divisions or government 
agencies.
 Recommendation: Develop an explicit, written process for classifying 
and prioritizing HHE requests. Priority should be based on the gravity 
5 The American Board of Medical Specialties defines medical toxicology as specialization in the 
“prevention, evaluation, treatment and monitoring of injury and illness from exposures to drugs 
and chemicals, as well as biological and radiological agents” (http://www.abms.org/Who_We_Help/
Consumers/About_Physician_Specialties/preventive.aspx, accessed September 18, 2008). Three years 
of specialized training is required to receive a certificate in the subspecialty of preventive medicine.
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of the potential harm, the number of employees potentially at risk at 
similar workplaces or using similar work processes, the urgency of the 
problem, the potential to assess health outcomes, and the possibility of 
identifying emerging issues. Potential impact on standards and policy 
should also enhance the priority of an HHE request in the triage process. 
Relationship of the HHE to current research may be considered but 
should not be the only or primary factor. The process should provide 
guidance on weighting these varying factors.
 Recommendation: Better formalize the triage process, including the iden-
tification of needed expertise, and improve the transparency of the process 
to HHE requestors, while maintaining flexibility and speed.
RELEvANCE OF OuTPuTS
 Finding 7: HHE reports are generally well written, present relevant in-
formation supported by appropriate documentation, and reflect a high 
level of expertise. However, the committee did not find evidence that a 
well-defined quality assurance process is in place to ensure consistently 
high-quality outputs and recommendations.
Review of Numbered Reports
The HHE Program provided the committee with several examples of num-
bered HHE reports as well as less formal letter responses to HHE requests on a 
variety of occupational health-related issues. The committee also reviewed several 
other numbered HHE reports obtained directly from the HHE Program website. 
The majority of listed authors of numbered HHE reports reviewed held advanced 
degrees and certifications, which enhances credibility and professionalism. The 
report formats were uniform and straightforward, with specific recommendations 
provided in clear language at the outset, followed by a plain-language summary, 
then the body of the report. All HHE field investigation reports were dated, and 
nearly all include both the date of the initial request and the source of the request 
(for example, management, employees, union).
Report timeliness, a major concern expressed in all previous HHE Program 
evaluations, continues to vary, with the most rapidly delivered reports delivered 
four to six months from the request date and the majority appearing within a year 
of the field investigation. One outlier, the final report for an incident that recog-
nized the association between flavorings and lung disease (NIOSH, 2006b), ap-
peared 5½ years after the initial request and 2½ years after the final follow-up visit. 
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Reasons for the delay were not apparent to the committee. Timeliness, however, 
was an issue only for the final numbered report. This particular investigation was 
highly relevant and productive. The hazard was identified and reported to workers 
and management in a series of timely letter reports. The investigation resulted in 
new research activities, peer-reviewed publications, and policy efforts. The final 
report included all results in tabular form and an exhaustive set of appendixes that 
captured relevant correspondence and other materials, comprising nearly 200 pages 
of clear information. Many other reports delivered more quickly also contained 
clear information, tables of exposure and outcome data, and relevant references.
Public accessibility to more complete data is extremely important for program 
relevance and impact. It would be useful to determine whether the traditional 
HHE numbered report is the appropriate venue to provide this access, given the 
time taken to produce some of these reports, or whether more rapid access to ap-
propriately vetted data and reports might provide a more effective and efficient 
alternative. Providing comprehensive, accessible data is now a requirement for 
large-scale National Institutes of Health-sponsored extramural research, and the 
online provision of questionnaires, methods descriptions, and workplace diagrams 
allows accessibility of a more complete data set than that available through peer-
reviewed published sources. Peer-reviewed publication, however, is also a criti-
cally important feature of all scientific discovery including HHEs, and the HHE 
Program has been successful in producing such outcomes as a result of some of 
its investigations. The HHE Program could potentially increase the relevance (and 
impact) of its activities by determining whether data and information collected, or 
recommendations made, during the course of an HHE should be publicly released 
prior to the publication of its numbered reports.
The numbered and letter reports in the committee’s sample demonstrate the 
depth of expertise available to the HHE Program. Expertise from other parts of 
NIOSH was included in the investigation of hazards such as noise and electro-
magnetic field exposures. A high level of interagency cooperation and interaction 
with a variety of stakeholders in developing outreach materials was displayed, and 
these interactions were often relevant for policy development within NIOSH and 
beyond. The quality and depth of interaction between HHE Program staff and 
stakeholders is evident in major examples described in Boxes 3-2 through 3-5, as 
well as for information developed by the HHE Program concerning latex exposure 
(NIOSH, 1997c, 1998d), publications related to carbon monoxide as a prevalent 
and lethal hazard in outdoor settings (NIOSH, 1996b; U.S. Coast Guard, 2001, 
2008; U.S. National Park Service, 2005); and the enhancement of understanding 
of indoor air quality issues (EPA and NIOSH, 1998; Mendell et al., 2002; Kreiss, 
2005), among other topics.
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Review of Letter Reports
The HHE Program provided the committee with 10 letter reports written in 
response to full site visit investigations, and 5 examples of letter and fax responses 
provided when site visits were considered unwarranted. The letters included names 
and contact information of the program personnel responsible for generating the 
report, and telephone contact was freely offered. Two of the letter responses were 
apparently written using a template, indicating efficient use of resources. Each was 
appropriately adapted to the specific concerns of the complainant and included 
useful references to bolster the generalized response.
All the letter reports could benefit from a short list of recommendations in 
priority order, similar to those in numbered reports, so that clear and immedi-
ate information may be provided. Apart from this distinction, the letter reports 
reviewed were generally of as high a quality as the numbered reports and often 
included appropriate references and extensive reports of findings in tables and ap-
pendixes. The examples provided reflect a response to customer service needs for 
direct contact and timeliness. Seven of the 10 site visit letter responses indicated 
the date of the request. The time from request to final response ranged from 1 to 
11 months, including four letters issued 5 or more months after the request.
One letter report appeared extremely helpful because it included contact infor-
mation for local and state personnel who could address specific requestor concerns. 
In another report, a nonspecific recommendation for medical evaluation for per-
sonnel with indoor air quality complaints (NIOSH, 2007a) would have been more 
helpful if accompanied by a link to professional resources such as the Association 
of Occupational and Environmental Clinics. The letter reports related to IEQ is-
sues (NIOSH, 2007d, for example) described but did not provide reference to an 
Institute of Medicine (IOM) report. A website link to the IOM report could have 
been provided.
Stakeholder Satisfaction and the Followback Program
To determine the level of satisfaction with HHE field investigations and reports, 
the committee reviewed the responses to followback questionnaires (NIOSH, 
2007b, e). The HHE process and reports were generally highly valued and useful, 
and some recommendations were being implemented. Timeliness of reporting still 
needed improvement, and stakeholders sometimes raised concerns regarding the 
feasibility or technical accuracy of HHE recommendations. Some stakeholders said 
they did not understand why their HHE requests were not deemed appropriate 
for field investigations. A high percentage of followback questionnaire respon-
dents indicated that HHE Program staff members were very professional and 
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 knowledgeable and that the HHEs were conducted in a professional manner. Nearly 
all stakeholders who provided information to this committee were impressed with 
the level and breadth of expertise demonstrated by HHE staff. Based on reports 
reviewed by this committee, HHE Program staff members are well aware of the 
literature regarding different hazards or potential hazards associated with the 
 requests they are receiving.
Improvements could be made to avoid selection bias in followback program 
results by identifying similar facilities for which HHEs were not requested and by 
comparing health hazards before and after investigations. Follow-up health ques-
tionnaires, examinations, or exposure monitoring could show significant improve-
ment. These exercises, however, require resources the HHE Program may not have. 
Nonetheless, the committee believes the followback program is an important tool 
for program process improvement and could be made more valuable with input 
from program evaluation expertise. Current strategic goals include performance 
measures that would expand the current followback questionnaire feedback loop to 
address program impact and improve customer satisfaction. Continued efforts to 
improve the timeliness of reports, improve written and telephone communication, 
and enhance dissemination efforts were listed by the HHE Program as measurable 
objectives to improve customer response (see Table 3-1). No information was re-
layed regarding the resources required to accomplish the objectives.
Quality of Recommendations
The committee assessed the quality of recommendations contained in HHE 
reports, and many were excellent. As one example, in response to an employee-
generated request for an HHE, the HHE Program conducted an evaluation of a 
government-owned, contractor-operated hazardous waste “tank farm.” A great 
deal of negotiation with workplace management was required to conduct this 
investigation, but the result was a rapidly produced, thoughtful, and thoroughly 
referenced report that provided an overarching recommendation embedded with 
very specific recommendations (NIOSH, 2004b). This approach created a frame-
work for managing specific problems across a complex worksite with multiple 
layers of responsibility. It provided a model that synthesized both the problems 
and the approaches to solving them.
The committee found several reports and recommendations that do not exhibit 
the same level of quality. For example, in one reviewed report that was focused on 
musculoskeletal issues and recommendations, a variety of other potential safety 
hazards were identified, such as inadequately plumbed eyewashes and slippery 
surfaces. Only superficial recommendations to control these hazards were provided 
and did not include references for more detailed information (NIOSH, 2005a). 
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Another report, issued 18 months after the initial request, clearly described serious 
outdoor carbon monoxide exposures, but offered only generic recommendations 
for remediation despite the evidence of ongoing work by other scientists in NIOSH 
to develop engineering controls (NIOSH, 2004c).
The quality and utility of the HHE Program recommendations have been 
targeted for improvement during previous program reviews (NIOSH BSC, 1997, 
2006; RTI, 1997). A systematic response on the part of the HHE Program to en-
hance the quality of recommendations does not appear to have been made. The 
mixed quality of the recommendations in the reports and letters reviewed by this 
committee suggests that quality control measures could be upgraded. At present, 
technical and policy review is conducted at the branch level within NIOSH: only 
rarely, and at the discretion of the branch chief, is other scientific quality review 
obtained. Given the understandable tension between timeliness and the inevitable 
delays that additional layers of review would entail, the committee recommends a 
sampling strategy of recent reports for review for scientific content and especially 
for accuracy of recommendations. The strategy would be used primarily as a qual-
ity improvement or training mechanism. Such reviews could be obtained from 
scientists elsewhere in NIOSH, from extramural scientists, from practitioners in 
labor and industry, and perhaps from OSHA or the Mine Safety and Health Ad-
ministration (MSHA). Toxicologists, epidemiologists, engineers, and others from 
academic research institutions or from prioritized industry sectors might review 
reports both for quality and to identify emerging issues.
 Recommendation: Ensure that recommendations in HHEs are relevant, 
feasible, effective, and clearly explained. Such steps may include
a.  Explanation of the relevance, feasibility, and impact of each recom-
mendation in the text of HHE reports.
b.  Priority-setting among recommendations in all reports to indicate 
those requiring immediate action in the targeted workplace.
c.  Debriefing in NIOSH after site visits and report dissemination for 
determination of relevance and impact on a systematic basis (po-
tentially missed opportunities to identify emerging health hazards 
could also be identified).
d.  Modification of the followback surveys for use in assessing the rel-
evance, feasibility, and impact of recommendations.
e.  Enhancement of internal quality assurance by development of a for-
mal program that may include the external review of a sampling of 
recent reports and technical assistance letters for scientific content, 
report completeness, and appropriateness of recommendations.
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EMERgINg ISSuES
 Finding 8: The HHE Program is an effective tool for uncovering emerg-
ing issues.
Emerging issues in occupational health include newly created hazards such 
as those arising from nanotechnology;6 newly discovered hazards such as diacetyl 
flavoring; and known hazards in new or previously overlooked populations, such as 
silica exposure among roofers. Nanoparticles7 are recognized as a potential health 
hazard and have been identified as an emerging issue by the National Academies 
Committee to Review the NIOSH Mining Safety and Health Research Program 
(NRC and IOM, 2007). As described in Chapter 2, OSHA has the lead in control-
ling well-understood hazards through legally enforceable standards. NIOSH has 
the responsibility to investigate new and emerging hazards for which standards do 
not exist or may be inadequate.
The HHE Program is an important mechanism within NIOSH for identifying 
and investigating emerging issues. The results of HHEs are similar to case reports 
in the medical literature; they are not always as definitive or as easily generalized 
to other workplaces as are the results of epidemiological research. But the HHE 
Program can take action on emerging issues in much less time, for much less 
money, and with much more flexibility to modify investigations in response to 
changing circumstances. One of the difficulties NIOSH and the HHE Program 
face in adapting the program to address emerging issues is that HHEs are done in 
response to requests, rather than being self-initiated. Nevertheless, NIOSH and the 
HHE Program could do more to track emerging issues and promote appropriate 
requests to address emerging issues.
A resource for stimulating HHE requests related to emerging hazards is the 26 
state OSHA programs, all of which have enforcement and consultation resources, 
and all of which are members of the Occupational Safety and Health State Plan 
Association. To date, however, there is no evidence of interaction with this orga-
nization. The program could establish a stakeholder group or groups to assist in 
identifying exposure circumstances or types of workplaces that could be the object 
6 Nanotechnology, sometimes called molecular manufacturing, is a branch of engineering that deals 
with the design and manufacture of extremely small electronic circuits and mechanical devices built 
at the molecular scale. Nanotechnology is often discussed together with microelectromechanical 
systems (MEMS), a subject that usually includes nanotechnology but may also include technologies 
higher than the molecular level (http://whatis.techtarget.com/definition/0,,sid9_gci213444,00.html, 
accessed March 28, 2008).
7 Nanoparticles are microscopic particles with an aerodynamic diameter of less than 100 nm. 
They are sometimes referred to as ultrafine particles (http://sis.nlm.nih.gov/enviro/iupacglossary/
glossaryn.html, accessed August 6, 2008).
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of HHE requests likely to have high relevance or impact. The NORA sector councils 
may serve this function.
Newly Identified Hazards
Work Organization Issues
Work organization describes how work is managed and organized. Issues 
include long or irregular hours, awkward or repetitive motion, job changes due 
to new technologies, and excessive or conflicting job demands. Twenty years ago, 
work organization issues were all but ignored; today, there is a growing recogni-
tion that work organization can have a major impact on worker health. Two of the 
most common problems are musculoskeletal disorders and stress-related condi-
tions. Work organization issues can arise in any working population, but they are 
especially important in the healthcare and other service industries and in disaster 
response.
A number of HHEs have addressed work organization and its impact on 
health. They include HHEs of musculoskeletal disorders at the Los Angeles Times 
(NIOSH, 1990); of electronic headset noise exposure among transcribers at Kai-
ser-Permanente in California (NIOSH, 2005b); of respiratory, gastrointestinal, 
dermal, and stress-related disorders among members of the New Orleans Police 
Department after Hurricane Katrina (NIOSH, 2006e); and of respiratory disease 
and mental disorders among New York transit workers exposed in the 9/11 attack 
on the World Trade Center (NIOSH, 2005c). NIOSH has recognized that work 
organization issues are doubly relevant to its mission: even if they themselves 
do not cause death and disability, they may increase an afflicted worker’s vul-
nerability to more traditional health and safety hazards. The HHE Program is 
instrumental in identifying and responding to emerging issues associated with 
work organization.
Chemical Hazards
To be more proactive, the HHE Program and NIOSH might consider certain 
classes of chemical compounds as emerging issues. For example, organic aldehydes 
such as acrolein are highly reactive compounds and widely used in certain indus-
trial processes. Acrolein, used in the production of acrylic acid, has known toxic 
properties and may be carcinogenic (ATSDR, 2007). Quinones are another group 
of chemicals of potential concern. Occupational exposure to quinones may occur 
in the dye, textile, chemical, tanning, photographic processing, and cosmetic indus-
tries (OSHA, 2007). NIOSH and the HHE Program could determine the industries 
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in which these and other potentially hazardous compounds are used and could 
determine whether existing permissible exposure limits (PELs) are adequate.
New Technologies
Few NIOSH HHEs have dealt with the hazards of major new technologies, and 
much more could be done in this area. For example, NIOSH has published only one 
HHE in the area of nanotechnology—an investigation of carbon fiber exposure in 
a University of Dayton research laboratory (NIOSH, 2006j). That investigation did 
not include medical evaluations and focused on traditional industrial hygiene con-
trols for fine particulates. However, an increasing number of workers are exposed 
to nanomaterials, not only in laboratories, but in the manufacturing of products 
such as cosmetics. In the future, NIOSH will be challenged by a rapidly increasing 
use of nanotechnology in the workplace, and by other new technologies such as 
biologically engineered products and manufacturing methods. The HHE Program 
should be able to make use of the research in the respiratory program at NIOSH 
to address these issues.
Other emerging issues could result from the use of genetic engineering in the 
pharmaceutical industry that may generate unforeseen chemical and biological 
exposures. The HHE Program could identify these issues through NORA sectors, 
improved links with local and state health departments, and surveillance data (see 
below). Emerging issues could also be identified through rapid response to requests 
in this area and by determining where these products may be generated and con-
tacting employers and employee organizations about HHE requests.
Known Hazards Affecting underserved Populations and Small Businesses
It is an HHE Program priority to honor HHE requests. However, if the program 
is to be fully relevant, it should seek out emerging issues by ensuring that workers 
and employers know about the HHE Program and understand the value of filing a 
request. For the most part, this has not been done. The program has passively relied 
on requests from a variety of sources rather than actively seeking out worksites with 
new and emerging hazards. Such worksites could be identified through the occupa-
tional health literature, including international publications; engineering and trade 
association literature on new technology; databases of industrial chemicals and 
their uses; and the systematic use of state occupational health surveillance systems. 
A good first step might be the development of a systematic approach to facilitate 
identification of known hazards for which PELs may be inadequate or nonexistent 
and the identification of the workplaces where the hazards may be encountered. 
A rich source of ideas may be NIOSH’s own files. It would be especially useful for 
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NIOSH and the HHE Program to maintain and systematically review a tickler file 
of odd and unexplained findings to be reviewed periodically for follow-up and 
further investigation.
Previous sections of this chapter have addressed the need for the HHE Program 
to better communicate with non-union workers and underserved populations. 
Emerging issues are particularly difficult to identify among these workers, specifi-
cally because of lack of communication with them. Novel means of outreach to 
these populations might include community organization and worker centers, as 
well as publicly funded health clinics.
 Recommendation: Initiate formal periodic assessment of new and 
emerging hazards. The committee recommends the following steps:
 a.  Evolve from a program that passively receives requests to a proactive 
program that seeks opportunities for field investigations.
 b.  Develop systematic approaches to identify hazards where OSHA 
permissible exposure limits are inadequate or nonexistent, to iden-
tify unknown hazards, and to identify known hazards encountered 
under new circumstances.
 c.  Establish and periodically review a tickler file of inconclusive or 
unexpected evaluation results to determine whether new trends or 
problems may be emerging.
 d.  Periodically meet with intramural and extramural research scien-
tists and stakeholders in government, academe, labor, and industry 
to discuss specific unresolved evaluations, to review aggregate find-
ings, and to solicit input about new or emerging hazards or interven-
tions. The HHE Program could establish one or more stakeholder 
groups to assist in identifying exposure circumstances or types of 
workplaces that could be the object of HHE requests likely to have 
high relevance and impact. The NORA sector councils may serve this 
function.
EMERgENCY RESPONSE
 Finding 9: The HHE Program is uniquely qualified to formulate in-
formation needed to safeguard the workforce responding during and 
following a disaster. The program is well prepared to deploy during 
emergencies.
Emergency preparedness is one of the most relevant aspects of the HHE Pro-
gram. The strength of the HHE Program in emergency response comes from the 
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vast experience staff gain through day-to-day activities, particularly through engag-
ing with employers, workers, and unions at workplaces throughout the country. 
Essential abilities are developed, such as improvisation and flexibility, which lend 
themselves to emergency response. As described in Chapter 2, the HHE Program 
has served an important role in the response to natural and manmade disasters. 
HHE personnel were essential to NIOSH’s response to Hurricanes Katrina and 
Rita, largely because of their expertise in staging investigations under adverse 
conditions and writing recommendations in clear language without technical 
jargon. The NIOSH response was rapid, efficient, and competent. Within days, 
NIOSH produced and disseminated onsite guidance for emergency responders, 
medical personnel, and cleanup workers. According to a retired employee of the 
U.S. General Services Administration, Office of Governmentwide Policy, Office of 
Mail Communications, the HHE Program had a role that was both relevant and 
appropriate during the anthrax crisis, helping to ensure the safety and security of 
federal employees (Bender, 2008).
Since 9/11, the program has reasonably and appropriately focused on the 
all-hazards scenario—chemical, biological, radiological, nuclear, and high yield 
explosives events—working with other NIOSH programs responsible for informa-
tion. The HHE Program works with OSHA in a joint operations capacity: the HHE 
Program provides advice and guidance to OSHA on health hazards and issues, 
while OSHA focuses primarily on safety.
Review of Outputs Related to Emergency Response
The committee reviewed two numbered reports related to emergency response 
submitted by the HHE Program (NIOSH, 2004d, 2006e). Both were considered 
extremely thorough. One report described multiple health hazards encountered by 
the New Orleans Police Department (NOPD), documented symptoms, and identi-
fied clear risk factors for a number of outcomes, including respiratory illness, post-
traumatic stress disorder, and depression (NIOSH, 2006e). This report, produced 
within seven months, includes 48 references and clearly identified findings. It is a 
model for exploring emerging issues in disaster settings. At the time of this writ-
ing, the results from this report were in press in a peer-reviewed publication, and 
a follow-up field investigation had been requested by the NOPD. These outcomes 
demonstrated both the quality of the new knowledge developed and the relevance 
of the findings not only to the appreciative requesting entity but also to other public 
entities that may face similar disasters.
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
0	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 a t 	 n i o s h
RELEvANCE SCORE
The program’s strategic goals are appropriate, although some intermediate 
goals and performance measures could be made more ambitious if resources were 
available. The committee finds that the HHE Program responds well to HHE 
requests, and that HHEs play a key role in addressing widespread occupational 
health issues, such as musculoskeletal disorders, and emerging issues, such as lung 
disease from diacetyl-based flavorings. However, the committee believes the pro-
gram could do a better job of eliciting a broader array of requests, especially from 
underserved populations and those exposed to new or newly recognized hazards. 
Rapid changes in the economy and workforce have affected the nature of HHE 
requests. The HHE Program has generally met these challenges with a judicious 
use of its resources, while remaining true to its mission. The program could do 
even better by making greater use of available surveillance data and by sharpening 
its focus on emerging issues.
The HHE Program has established a triage process to determine how to best 
meet the needs of each requestor within the limits of available resources. The triage 
process leads to improved efficiency, but it would benefit from increased trans-
parency and more sophisticated site visit selection. Reports sent to the requestors 
and other interested parties and published on the NIOSH website are well written 
and relevant, reflecting a high level of expertise, and are supported by appropriate 
documentation. However, the quality and utility of some of the recommendations 
in the reports have not always met the same high standards. This could be cor-
rected through a better quality assurance program. The timeliness of the reports 
has consistently been an issue in the past, but the HHE Program has shown some 
improvement in this area.
The 9/11 attacks and Hurricanes Katrina and Rita put needed emphasis on 
emergency response. The HHE Program has responded well to these emergen-
cies and is uniquely qualified to develop better ways to protect the U.S. workforce 
during such disasters. NIOSH and the HHE Program are well prepared to deploy 
during emergencies.
After consideration of the criteria provided in the Framework Document (see 
Box 1-2), the committee assigns the HHE Program a score of 4 for relevance. The 
committee was asked to evaluate whether program activities are in priority areas 
and whether the program is engaged in relevant transfer activities. Although the 
committee makes multiple recommendations for improvement, it finds that pro-
gram activities are in priority subject areas and that the program is engaged in ap-
propriate transfer activities. A lower score, according to the scoring criteria, would 
indicate either a focus on lesser priorities or a lack of information dissemination. 
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Had the committee not been required to give an integer score, it might have rated 
the program between 4 and 5.
In another example, an HHE was performed for an employer who managed 
home care services through a California county office (10,000 home care workers, 
primarily representing workers from underserved populations) (NIOSH, 2004a). 
Representatives from the county office reported a successful partnering of the HHE 
Program with the Labor Occupational Health Program (LOHP) of the University 
of California, Berkeley (Ayala, 2008). LOHP developed follow-up training to as-
sist in implementation of HHE recommendations, which also contributed to the 
creation of a Labor Management Committee that discussed health and safety, as 
well as other issues. In this example, the HHE Program took advantage of local 
resources to maximize the effectiveness of HHE recommendations.
A third example of HHE Program-state occupational health collaboration 
was provided in comments by an industrial hygienist working at the Massachu-
setts Department of Public Health Occupational Health Surveillance Program 
(OHSP), which receives NIOSH funding for its occupational asthma surveillance 
activities (Pechter, 2008).8 Over time, three referrals for investigation of potentially 
hazardous exposures associated with work-related asthma were identified, and the 
industrial hygienist contacted the HHE Program to conduct investigations at these 
worksites. New-onset asthma associated with exposure to a particular compound 
(3-amino-5-mercapto-1,2,4-triazole) was identified (NIOSH, 2003b; Hnizdo et 
al., 2004). As noted by the stakeholder: “The identification of a new asthmagen is 
important, not only for the protection of workers currently exposed, but also to 
the process of scientific inquiry about respiratory sensitizers and asthma preven-
tion” (Pechter, 2008). The HHE Program had previously identified asthma in flock 
workers at one company site (NIOSH, 1998a), while the OHSP request led to the 
identification of hazards in a second plant (NIOSH, 2006a; see Box 3-3 for a more 
detailed description of flock and related HHE Program activities).
8 These comments reflect personal opinions and are not necessarily those of the Massachusetts 
Department of Public Health.
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Impacts of the Health Hazard 
Evaluation Program: Reductions in 
Harm and Transfer of Knowledge
DEFINITION OF IMPACT
The committee is charged with evaluating the impact of the National Institute 
for Occupational Safety and Health (NIOSH) Health Hazard Evaluation (HHE) 
Program. Specifically, the committee is asked to determine the impact of the HHE 
Program on
1.  Reducing worker risk and preventing occupational illness in investigated 
workplaces;
2.  Transferring program-generated information to relevant employers and 
employees beyond the investigated workplaces;
3. NIOSH research and policy development programs; and
4.  The activities of regulatory agencies, occupational safety and health pro-
fessionals and organizations, state and local health agencies, and others in 
the occupational health community, as achieved by transferring program-
generated hazard and prevention information.
This chapter is organized into seven major sections. This section defines impact 
and the context in which the program is being evaluated. The next four sections 
are analyses of each of the four types of impact described above, addressing both 
proximal and distal impacts of HHE Program activities, as well as program limita-
tions. The committee then evaluates the impact of the HHE Program’s emergency 
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response activities. The final section of this chapter describes the committee score 
and rationale for program impact.
Ideally, a review of the HHE Program would yield quantitative evidence of the 
reduction of illness or death (earlier defined as “end outcomes”) at specific inves-
tigated worksites or similar workplaces throughout the country. Such quantitative 
evidence of impact is generally unavailable. In the field of occupational health, 
however, there is solid evidence that exposure to certain chemical or physical agents 
causes illness, injury, or death. In general, a reduction in the level or frequency 
of exposures is expected to reduce the number of workers who develop disease. 
Elimination of exposures can reduce the number of cases of disease in those al-
ready exposed, prevent disease in new hires, or both. Based on this cause-and-effect 
relationship, attempts are made to reduce disease risk by reducing or eliminating 
exposures to various agents. Sometimes, based on reduced exposure, it is possible 
to make estimates of disease or deaths avoided.
Reductions in exposure at one workplace as a result of HHE Program recom-
mendations can lead NIOSH or other agencies to take action to reduce exposures 
in similar workplaces nationwide. Information regarding exposure reduction mea-
sures can be provided to employees at a site where an HHE was conducted, and 
then to occupational health professionals, public health practitioners, and state and 
federal regulators elsewhere through reports, hazard alerts, and other publications. 
It is conceivable that NIOSH would have the data to estimate the number of lives 
saved and the reductions in diseases that can be direct or indirect results of HHEs 
conducted. For example, HHE recommendations describe the actions needed to 
reduce exposures of elevated chemical or physical hazards identified during an 
investigation. Follow-up with employers, and especially employees, could yield 
information about actions taken to reduce exposures. With sufficient evidence that 
harmful exposures have been reduced or eliminated (for example, by substitution 
of one chemical or process for another), it may be possible to develop quantitative 
estimates of occupational illness or death avoided.
Existing occupational health and safety data are insufficient to support robust 
analyses of impacts of the HHE Program. This is not to say that the HHE Program 
does not have impact, but that there are inadequacies in the reporting system. 
Because occupational disease and death statistics in particular are limited in the 
U.S. health data systems, other evidence is examined by the committee to estimate 
HHE impacts. The committee began this process by looking at the HHE Program’s 
strategic goals and determining the number of HHEs conducted relevant to each 
strategic goal and by hazard type (Table 4-1). Starting with a table provided by 
the HHE Program (NIOSH, 2007b:Table 3-1), the committee used the program’s 
online HHE search engine to identify related reports.1 This simple exercise yields 
1 See http://www.cdc.gov/niosh/hhe/ (accessed July 9, 2008).
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TABLE 4-1 Distribution of HHE Investigations by Strategic Goal and Hazard 
Type
Strategic Goal Hazard Type HHEs (numbered reports)
1.  Prevent occupational 
illnesses through 






Chemical Tertiary amines (3)
Asphalt (37)
Chlorinated compounds (28)
Lead in construction (13)
Physical Musculoskeletal hazards (77)
Noise (244)
Mixed Global health (0)
Indoor environmental quality (200)
Metalworking fluids (23)
2.  Promote occupational 
safety and health 




Severe acute respiratory syndrome (0)
Silica in roofing (9)
Carbon monoxide and houseboats (5)
Surface wipe methods for chemical decontamination (1)
3.  Protect health and 
safety of workers 






World Trade Center (3)
SOURCE: NIOSH (2007b; HHE search engine [http://www.cdc.gov/niosh/hhe/, accessed July 9, 
2008]).
somewhat different results with different search terms used for the same issues, 
but the exercise illustrates that the HHE Program likely has had impact in areas 
relevant to its strategic goals.2 The HHE Program provided the committee with 
information on activities related to disease reduction, such as data sent to the Oc-
cupational Safety and Health Administration (OSHA) used for federal standard 
setting, which can be expected to result in lower exposures and, therefore, reduc-
tions in disease.
2 The number of relevant HHEs identified by the search engine for a given search term varied over 
the course of committee deliberations.
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1. HEALTH HAzARD EvALuATION PROgRAM IMPACT 
ON REDuCINg WORKER RISK AND PREvENTINg 
OCCuPATIONAL ILLNESS IN INvESTIgATED WORKSITES
 Finding 1.1: HHEs generally have a positive impact on improvement of 
occupational health at investigated worksites.
There are many relevant examples of HHE reports that contain information 
useful to reasonably estimate reductions of health risk in the workplace. Numer-
ous examples exist of workplace changes that have occurred as a result of HHEs. 
These include some fairly minor alterations in processes or in the use of control 
technologies or housekeeping procedures (for example, hazard-specific cleanup 
procedures) that reduce exposures and possibly result in a rapid reduction in ill-
nesses. Table 4-2 illustrates several examples of impact-producing HHEs conducted 
from 1978 through 2006.
The HHE Program tracks data about HHE requests through a management 
system including, since 2005, the approximate number of people exposed to haz-
ards (NIOSH, 2007f). HHE Program staff estimate that nearly 400,000 employees 
have been at risk at sites where HHEs were requested between fiscal years 2005 
and 2008. This is based on information received from 87 percent of all requestors 
(information is missing for the remainder of the requests) (NIOSH, 2007g). The 
management tracking system could be improved with greater follow-up to obtain 
initially unreported data, and with better estimates of the exposed worker popula-
tion in field-investigated sites.
A previous program evaluation by the Research Triangle Institute (RTI, 1997) 
recommended that the HHE Program systematically survey employers and em-
ployees in workplaces where HHEs, technical assistance, or consultation had been 
provided to learn whether HHEs satisfied customer needs, resulted in improved 
workplace health and safety, and identified emerging problems. As described earlier 
in this report, the HHE Program may conduct a followback survey at the comple-
tion of an HHE. One program staff person is responsible for followback survey 
activities. The survey response rate is about 60 percent (NIOSH, 2007b).
Among followback survey responders (289) who indicated they knew about 
the actions resulting from an HHE, 62 percent reported actions to implement HHE 
recommendations, and another 12 percent reported that actions were planned. 
Corrective actions taken were primarily housekeeping (85 percent), whereas per-
sonal protective equipment, engineering or administrative controls, and exposure 
monitoring varied from 50 to 75 percent of the remainder. In a survey of 68 
respondents, 62 percent reported that employee health had improved (NIOSH, 
2007b). This information, although not rigorously confirmed as representative, is 
important evidence in evaluating whether HHEs reduce risks in the workplace.
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TABLE 4-2 Examples of HHEs Resulting in Wide Impacts (1978-2006)
















(Maui Land and 
Pineapple Inc., Kahuli, 
Hawaii)
• DBCP, once widely used as a nematocide, 
has been found to cause sterility among 
agricultural workers.
• HHE Program data were used by OSHA 
to promulgate a standard in 1979 (U.S. 
Department of Labor, 2008a) to require 
reduced exposures.
Lead 337 HHEs were 
conducted between 1978 
and 1995 in a wide array 
of industries 
• HHE Program data were used by OSHA 
in promulgating lead standards (U.S. 
Department of Labor, 2008a, b).
• For 25 years, HHEs provided information 
regarding exposures and control measures 
used by evaluated industries, OSHA 
consultation, and enforcement activities.

















NIOSH Publication 2006-110 (NIOSH, 
2006h), based on four HHEs, describes 
hazard silicosis and how to protect workers. 
CPWR—The Center for Construction 
Research and Training (CPWR)b uses this 
publication in a curriculum to train 20,000 
roofers (P. Stafford, CPWR Executive 
Director, personal communication,  
April 2008).
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Hazard HHE Reporta Impact
Diacetyl See Box 3-2 for HHE 
history 1985-2006 
• Recognition of a pulmonary disease caused 
by diacetyl.
• Publications in public health literature.
• Data currently being used by the California 
OSHA to develop a standard to protect 
workers.
• ConAgra, a major manufacturer, initiated 
pulmonary surveillance and industrial 
hygiene reviews to reduce exposure (J. E. 
Lockey, M.D., Professor, University of 
Cincinnati, written communication, 
February 18, 2008).
• States alerted pulmonary physicians to 
diacetyl and bronchiolitis obliterans.
• These HHEs caused NIOSH’s pulmonary 
research unit to perform extensive research 
regarding bronchiolitis obliterans and 
focused international attention on this 
occupational hazard.
• Voluntary removal of diacetyl from 
manufacturing processes in some facilities.








• Recommended exposure controls used in 
U.S. Department of Labor Mine Safety and 
Health Regulation, 1980 (U.S. Department 
of Labor, 2008c).
• Health Effects of Synthetic Silica 
Particulates, a symposium sponsored by 
ASTM Committee E-34 on Occupational 
Health and Safety and the Industrial 
Health Foundation, American Society 
for Testing and Materials (ASTM), 
Benalmadena-Costa (Torremolinos), 
Spain, November 5-6, 1979.
• NIOSH Current Intelligence Publication 
(NIOSH, 1981) recommended to Indian 
Silica Flour Industries by C. Rice, Deputy 
Director, and S. Clark, Director, Education 
and Research Center, Department of 
Environmental Health, University of 
Cincinnati.
• HHE site recommended to Dr. A. El-Safty, 
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Hazard HHE Reporta Impact
Synthetic fibers, flock See Box 3-3; 8 HHEs 






























(Barker Greeting Card 
Company, Cincinnati, 
Ohio)
• HHE-80-214-799 (M 
and B Metal Products, 
Inc., Leeds, Alabama)
High-hazard HHEs and NIOSH follow-up 
research are only warnings. OSHA does not 
have a regulation.
TABLE 4-2 Continued
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from 1980 to 2007 (see 
Box 3-4) 
The HHE Program identified hazards causing 
disorders of muscles, tendons, and joints 
in diverse industries, with 50 percent in 
manufacturing. These HHEs led to reviews 
and practice documents and have informed 
OSHA and other regulatory bodies in rule-
making (for example, U.S. Department of 
Labor, 2000). The HHE Program’s body of 
work on this topic has stimulated major 
research activities within and outside NIOSH 
on work-related musculoskeletal disorders. 
NIOSH has used these HHEs as bases of 




The HHE Program 
website indicated 19 
HHEs were published 
between 1981 and 2006c
An array of industries use MWFs, from 
aircraft and automobile plants to missile 
and hydraulic plants. NIOSH estimates 
1.2 million American workers are exposed 
(NIOSH, 1998b). Exposures are associated 
with a range of illnesses, from dermatitis 
to asthma and other pulmonary effects. 
A publication coauthored by HHE staff 
described an investigation and associated 
hypersensitivity pneumonitis (HP), a rare 
but severe condition, with MWF exposure 
(MMWR, 1996). Another HHE identified a 
severe outbreak of HP at a small plant and 
was instrumental in abating exposures at the 
facility and quelling the outbreak (NIOSH, 
2002d). Both investigations were published 
in a short time in Morbidity and Mortality 
Weekly Report. HHEs have been important in 
defining the effects of MWFs and providing 
control technologies in hazardous workplaces 
where no OSHA standards or guidelines have 
been established to control exposures.
Latex allergy Numerous HHEs from 
HHE Program website 
NIOSH identified powdered latex gloves 
as the risk factor for latex allergy. Massive 
adoption of powder-free latex gloves 
followed.
 aSpecific HHE Program reports mentioned in this table can be accessed at the HHE Program website. 
See http://www.cdc.gov/niosh/hhe/ (accessed July 25, 2008).
 bFormerly known as the Center to Protect Workers’ Rights.
 cSee http://www.cdc.gov/niosh/hhe/HHEprogram.html (accessed July 25, 2008).
TABLE 4-2 Continued
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 Recommendation: The followback surveys should be modified for use 
in assessing the relevance, feasibility, and impact of recommendations 
made by the HHE Program.
 Finding 1.2: The number of HHE investigations completed in the last 
decade has declined dramatically. Therefore, fewer sites receive the posi-
tive benefits that accrue as a result of completed HHE investigations.
The HHE Program received an average of 372 requests for investigations per 
year between 1997 and 2006 compared with a historic average of 498 per year 
prior to 1997. The number of field investigations declined from 126 in 1997 to 58 
in 2006 (NIOSH, 2007b). One reason for the decrease in field investigations was 
an increase in the proportion of requests concerning indoor environmental qual-
ity (IEQ) issues that could be addressed by telephone calls and letters. In the same 
period, invalid requests increased from 15 to 46 percent.
One can speculate that reductions over the past 10 years in both total and valid 
HHE requests have resulted from loss of jobs in the industrial sector, fewer health 
and safety personnel among union and non-union industries, or fewer hazards in 
workplaces. The number of full-time equivalents (FTEs) on staff dropped from 
63 in 1998 to 52 in 2006 (NIOSH, 2007b). The budget for travel to perform HHEs 
remained essentially the same from 2000 to 2007 at the NIOSH Hazard Evalua-
tions and Technical Assistance Branch (HETAB) (NIOSH, 2007b), indicating that 
less money is available for field investigations given increases in travel costs. Not 
only does the budget create problems for hiring adequate numbers of personnel, 
but the infrastructure (such as equipment and physical infrastructure) needed for 
HHE field investigations is capital intensive, potentially limiting the number of 
field investigations.
The reasons for the drop in field investigations are difficult for the commit-
tee to assess with confidence. However, the number of completed HHEs has been 
reduced. As a result, the potential impact of HHEs could also be reduced. The 
committee concludes that there likely are budgetary constraints in terms of person-
nel and equipment necessary to carry out HHEs given the decrease in FTEs and 
relatively flat budget between 2000 and 2007.
 Finding 1.3: Large portions of the labor force—particularly those from 
traditionally underserved populations—are unaware of HHEs. Hence, 
they do not request the service and are unaware that a substantial body 
of HHE work exists to assist them.
One factor that may contribute to the decrease in HHE requests is that relatively 
fewer workers may be knowledgeable about the role HHEs can have in making their 
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jobs safer. The structural shifts in the labor force away from unionized settings and 
toward the service sector, as well as the increase in contingent workers, have not 
been addressed by the HHE Program with additional outreach resources. The HHE 
Program lacks personnel to provide outreach to these workers who may benefit 
from HHEs. As an agency, NIOSH is strong in its abilities to conduct outreach when 
funds are available (for example, successful outreach to former nuclear workers 
funded by the U.S. Department of Energy through NIOSH; NIOSH and OERP, 
2001). In response to the committee’s request for stakeholder input (see Chapter 1 
and Appendix D), many respondents indicated they did not know about the HHE 
Program. Others indicated they knew about the program and suggested outreach 
methods. At a December 2007 Worksafe Conference in California, several commu-
nity and worker groups indicated no knowledge of what an HHE was or how to 
request one (Worksafe, 2007).3 Recommendations from stakeholders about how 
to better communicate with these populations are included in the closing section 
of this chapter and in Appendix D.
A recent journal article by NIOSH investigators Cummings and Kreiss (2008) 
described the potential health risks of contingent workers, noting that there may 
be a lack of health and safety training and limited personal protective equipment 
for them. Contingent workers have nontraditional employment relationships; for 
example, they may be temporary or part-time workers or independent contract 
workers employed in refineries, agriculture, mining, or construction. The authors 
note that these workers are frequently young, female, African American, or His-
panic and have lower incomes and fewer benefits. This assessment was also made 
during a stakeholder presentation at the committee’s second meeting (Gittleman, 
2007). An exception to this characterization is construction workers who are mem-
bers of the national building trades unions. These workers typically receive health 
and safety training and understand their rights.
During presentations to the committee, HHE Program staff acknowledged the 
need to give attention to shifts in the demographics and composition of the labor 
force. There may be sectors and employment groups not being served by HHEs 
that should be, and the committee suggests that day laborers, immigrant groups, 
some service industry workers, and low-wage workers may be examples. The HHE 
Program has had some success in reaching such underserved populations (see 
Box 1-1 for the definition of underserved populations). An HHE conducted for 
the Alameda County, California, Public Authority for In-Home Support Services, 
for example, led to successful and important HHE impact on a new kind of 
3 Worksafe is a California-based nonprofit organization established to promote occupational safety 
and health through education, training, technical and legal assistance, and advocacy. Members in-
clude labor and community groups, workers, occupational safety and health and other professionals, 
environmentalists, and others (http://www.worksafe.org, accessed March 30, 2008).
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 employment group—the home healthcare workers that the county office is serv-
ing (NIOSH, 2004a). The state contracts with the agency to use local independent 
contractors for home healthcare. Worksites are as varied as the clients needing 
home healthcare, and the workers are not in contact with one another. This par-
ticular HHE is also an excellent example of leveraging resources with state and local 
partners: a successful partnership among the federal, state, and local employment 
partners was necessary to conduct the HHEs, and innovative ways of communicat-
ing the results to multicultural workers working in multiple sites were required.
2. TRANSFER OF PROgRAM-gENERATED INFORMATION TO RELEvANT 
EMPLOYERS AND EMPLOYEES BEYOND INvESTIgATED WORKPLACES
 Finding 2.1: The HHE Program disseminates its findings, sometimes 
widely.
Based on discussion with the HHE Program staff, program information is 
disseminated to employers and employees beyond the investigated workplace 
through
• HHE reports on the Internet accessed through the NIOSH website;
•  CD-ROMs of HHEs available free to industries, workers, professors, and 
students;
•  notification of subscribers by e-mail about various types of free 
documents;
• appropriate OSHA regional offices;
• scientific articles in technical journals;
•  NIOSH documents such as Health Hazard Alerts released when a new 
body of information requires a special report to be brought to relevant 
communities (approximately one to five times per year);
• articles in trade publications;
• presentations at conferences and workshops; and
•  alerts to other government agencies, including OSHA, at federal and state 
levels that may be in contact with employers and employees at similar 
workplaces.
Listed above are examples of mechanisms to transfer program-generated infor-
mation to relevant employers and employees. Figure 4-1 is a flow diagram showing 
the potential transfer paths of HHE Program outputs to stakeholders and potential 
impacts they may have in general terms. HHE reports themselves, searchable on 
the NIOSH website, are important vehicles for affecting workplaces other than 
those investigated, given appropriate transfer mechanisms. CDs of HHE reports 
Copyright © National Academy of Sciences. All rights reserved.
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have been prepared, when funds were available, and provided free of charge to 
students in training in industrial hygiene, in occupational medicine and nursing, 
and as industrial safety specialists. Professionals in the field (including members of 
this evaluation committee) have also received such CDs. Members of the NIOSH 
Education and Research Centers (ERCs) training programs in master’s and doc-
toral programs regularly use information collected in the conduct of HHEs (Carol 
Rice, Deputy Director, Education and Research Center for Occupational Safety and 
Health, University of Cincinnati, personal communication, April 2008). NIOSH 
has relationships with the International Labor Organization and the World Health 
Organization and shares hard copy and electronic documents for distribution to 
workplaces internationally (Paul Schulte, Director, Education and Information 
 Division, NIOSH, personal communication, April 2008). The committee encourages 
relationships with these groups and with international NIOSH counterparts.
Because there are no U.S. Department of Labor regulations in place covering 
the use of many of the hazards identified in HHEs, these documents are valuable 
resources for employers, employees, consultants, and educators seeking to reduce 
illness and death in workplaces (see Table 4-2 for examples such as those related 
to metalworking fluids [MWFs] and musculoskeletal disorders). Annual reports, 
which might include information on the numbers and categories of HHE requests, 
industries and hazards involved, types of responses, resources required for re-
sponses, summaries of key findings from selected HHE reports, data on timeliness 
goals, and outcomes and impacts, might also prove useful tools for disseminating 
information about the program and its activities.
 Finding 2.2: There is variable penetration of information into some 
communities.
Table 4-2 illustrates industries in which there has been widespread dissemina-
tion and transfer of information to relevant employers and employees. There is 
little to suggest, however, that HHE-generated information is received by employers 
and employees in small workplaces or by members of underserved populations. 
For this reason, the committee necessarily relied largely on anecdotal information. 
Below, the committee cites three examples of incomplete dissemination of HHE 
Program information.
Example : Trade Organizations
The committee heard from the vice president of manufacturing of a small 
flavor and fragrance manufacturing company in California (Speakman, 2008). 
An HHE was conducted at his facility to determine the cause and prevention of 
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 pulmonary disease among workers (NIOSH, 2007i).4 The company representa-
tive had not heard of the flavoring-related illness prior to the investigation at his 
worksite. The committee noted that a relevant trade association was already aware 
of the hazard at the time the HHE was conducted. The representative informed the 
committee that he was not a member of the particular trade association from which 
he may have received relevant information but, because of cost, was a member of a 
different trade association. Discussion led the committee to conclude that reliance 
on trade associations as a means for the HHE Program to reach small business 
may not be sufficient.
After reviewing the list of HHE Program presentations made at trade confer-
ences (NIOSH, 2007b:Appendix 2.14), the committee agreed that appearances 
in such venues are important and useful. However, the committee also received 
verbal and written stakeholder input that the HHE Program may need to increase 
its range of trade- and business-related venues. This is discussed in greater detail 
in Section 4 of this chapter.
Example 2: Small Residential Construction Companies
A representative of the CPWR—The Center for Construction Research and 
Training (CPWR)5 noted that HHE Program success stories include HHEs that 
have resulted in better control technologies to reduce exposures to, for example, 
lead and silica (Gittleman, 2007). These HHEs were conducted primarily in union 
settings. Because of the mobile and contingent nature of the construction industry, 
however, many workers may still be exposed to risks that are well understood. The 
CPWR representative described a need to target high-risk residential construction 
by small companies that do not have the resources to investigate and solve their 
work-related safety and health problems.
Example : The Immigrant Labor Workforce
A stakeholder spoke to the committee on behalf of the Interfaith Worker 
 Justice National Workers’ Centers Network6 and noted a general lack of knowledge 
and understanding among the immigrant population it represents of what the 
HHE Program does, how it differs from the Department of Homeland Security’s 
4 The California Department of Public Health requested the HHE in 2006 with the company’s 
cooperation, when two cases of pulmonary disease were identified at the facility. The HHE resulted 
in two additional cases of the illness being identified (NIOSH, 2007k).
5 Formerly known as the Center to Protect Workers’ Rights.
6 Interfaith Worker Justice is a network of people of faith established to educate, organize, and mo-
bilize the religious community to act to protect the rights of, and improve working conditions and 
benefits for, workers, especially low-wage workers (http://iwj.org, accessed June 1, 2008).
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
9	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 a t 	 n i o s h
 Immigration and Customs Enforcement (ICE) office, and how the HHE Program 
can benefit workers (Olíva, 2007). The inability of workers’ centers to file HHE 
requests on behalf of workers, as well as the fear of government and negative experi-
ences, indicates the need for special outreach to worker centers, community-based 
and faith-based institutions, and day labor organizations. The need for materials 
to be translated and for information to be transferred in culturally effective ways 
was also stressed by this individual.
In general, the committee finds evidence that HHE findings are disseminated 
widely to occupational health professionals, industries represented at technical 
meetings, certain trade associations, and a portion of the general public health 
community and worker training programs. The HHE Program stated in a written 
response to questions from the committee that it does not receive many requests 
from the agriculture and construction sectors. This was attributed to the temporary 
nature of the work, the mobility of the labor force, and the immigrant status of 
large parts of this labor force (NIOSH, 2007g:question #22). HHE Program staff 
members also indicated their awareness of the need to extend outreach, especially 
among the contingent workforce. The HHE Program has no formal mechanism 
to evaluate the effectiveness of knowledge transfer to employers and employees in 
facilities that have not been investigated.
Boxes 3-2 and 3-3 describe the occupational hazards of diacetyl and flock, 
respectively, and the HHE Program’s essential role in determining the relation-
ship between workers’ exposure to these substances and serious respiratory dis-
eases. However, the public and policy responses to these two substances have been 
completely different. There has been widespread media and regulatory attention 
focused on diacetyl, while flock has continued in production with relatively little 
attention. In some respects, the attention to diacetyl may be due to potential expo-
sure among the general public as well as to workers. The HHEs related to diacetyl 
were an important part of a chain of events that will likely result in rule-making 
and have already led to limited voluntary substitution with other flavoring agents. 
In contrast, the HHEs related to flock exposure generated recommendations by 
NIOSH, but no attention at OSHA. The extent to which the flock industry follows 
the NIOSH guidelines is not known to the committee. It may be instructive to the 
HHE Program to assess the differences between the public responses to diacetyl and 
flock and to use these findings to improve information dissemination for similar 
issues in the future.
 Recommendation: Develop a proactive, comprehensive information-
transfer strategy for HHE Program outputs with better approaches to 
reaching wider audiences, including traditionally underserved popula-
tions. The HHE Program could
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 a.  use innovative techniques to reach small businesses and under-
served populations, creating a broad array of mechanisms for com-
municating with diverse constituencies and attending to issues of 
literacy, language, and national-origin barriers.
 b.  Develop distribution mechanisms that are not Internet-dependent 
to complement Internet distributions.
 c.  Disseminate HHE results more broadly to groups likely to be af-
fected, including distribution of HHE reports in the geographic 
regions where investigations are conducted.
 d.  Increase efforts to consolidate findings of multiple HHEs for specific 
hazards (for example, the compendia compiled for lead and other 
topics).
 e.  Develop improved methods of outreach to stakeholders so that 
workers and workplaces affected by new and emerging occupational 
health problems will be alerted quickly.
 f.  Supplement program outreach efforts by using community and 
small-business groups to translate HHE results and findings for 
their constituencies.
 g.  Leverage existing NIOSH, Centers for Disease Control and Preven-
tion (CDC), and Department of Health and Human Services (HHS) 
resources to enhance technology transfer.
 h.  Evaluate, in a formal manner, the effectiveness of information-trans-
fer programs, including knowledge transfer to employers and em-
ployees at worksites where HHEs have not been conducted.
3. IMPACT OF THE HEALTH HAzARD EvALuATION PROgRAM ON 
NIOSH RESEARCH AND POLICY DEvELOPMENT PROgRAMS
The HHE Program is a relatively small unit within NIOSH, which itself is a 
relatively small unit within CDC, which is a relatively small unit of HHS. A program 
of such small size and such a diverse mission needs to use the resources of its parent 
agencies to fulfill some of its functions. Furthermore, because the HHE Program 
itself does not have regulatory authority, its ability to have larger policy impacts is 
a function of its integration into the policy communication and decision-making 
structures of the agencies authorized to engage in policy development. In brief, the 
ability of the HHE Program to have impacts on other related research portfolios 
and policy development must in part flow through higher-level policy chains to 
have an impact on worker safety at the macro level (for example, beyond that of 
the individual HHE site level). This section of the report is divided into findings 
related to policy impact and findings related to impact on research programs.
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Policy-Related Impact
 Finding 3.1: The HHE Program does not have the authority to promul-
gate regulation but does inform the setting of regulations.
The HHE Program has had substantial impact on policy and the develop-
ment of regulation to protect workers in several high-profile areas. Furthermore, 
in several high-profile areas, the HHE Program contributed knowledge that led to 
changes beyond those required by law or regulation on the part of industry. These 
changes have led to positive impacts on worker health and safety.
Policy is a multifaceted concept that is particularly complicated in the domain 
of public health. Federal policy-making and implementation are ultimately the 
responsibility of elected or appointed officials in the executive, legislative, and 
judicial branches. The HHE Program is part of HHS, a large and diverse executive 
cabinet agency, which is superordinate to CDC, which is superordinate to NIOSH, 
which in turn is superordinate to the HHE Program. As with all cabinet agencies, 
the policy agenda is ultimately set by the President of the United States. External 
political and organizational factors govern the types of policy impact that the HHE 
Program can have and are the dominant factors limiting the program’s ability to 
have policy impact.
The HHE Program is quite small in both budgetary authority and personnel. 
Furthermore, its legislative mandate has been interpreted—through regulation—as 
very narrow with respect to the definition of what constitutes a valid request. 
Chapter 2 describes the regulatory interpretation. In this chapter, the committee 
interprets how the HHE Program leverages the resources of other occupational 
health actors to perform its mission and extend the impact of its activities and 
outputs.
The committee found substantial evidence that the HHE Program is positioned 
to provide high-quality technical advice—when requested—with some policy 
implications at the state level and for other parts of the federal government. For 
example, the HHE Program is represented on the National Occupational Research 
Agenda (NORA) sector councils and other federal occupational health committees 
with other agencies, such as OSHA, the Environmental Protection Agency (EPA), 
and the U.S. Navy (NIOSH, 2007b). In one case, the HHE Program teamed up with 
the Federal Highway Administration to evaluate asphalt exposure during paving 
(NIOSH, 2002a) and with the Transportation Security Administration to assess ra-
diation exposure of baggage screeners (NIOSH, 2006i). In general, it would appear 
that most of such efforts are targeted at the federal level, but it is beyond the scope 
of the committee’s charge to evaluate the impact of these mechanisms outside the 
HHE Program. Discussions with HHE Program staff during committee meetings 
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suggest that staff hold a narrow view of the HHE Program role in policy develop-
ment, either within or outside of NIOSH. The impression is one of purposefully 
keeping a low profile.
The committee has already noted the substantial evidence that supports the 
HHE Program’s centrality in policy-relevant emerging hazard areas such as emer-
gency response, and with hazards associated with diacetyl, MWFs, and latex gloves. 
During the course of this evaluation, the HHE Program became actively involved 
in a study of inflammatory neuropathy among swine slaughterhouse workers in 
Minnesota (MMWR, 2008). The committee considers this an example of how the 
HHE Program is positioned to respond quickly to emerging health hazards; at the 
beginning of this committee’s deliberations, the issue was not of particular concern, 
but toward the end, the problem was nationally prominent. The findings emerging 
from HHE involvement are being used to develop safeguards in such facilities and 
may extend to other kinds of production involving high-pressure treatment of 
brain material. The committee concludes that the HHE Program has a very good 
reputation (among those who know about it) and that it is readily called upon in 
the event of new, emerging, and poorly understood problems.
At the time this report was being prepared, there was substantial evidence 
that HHE Program activity on the topic of diacetyl (a butter flavoring) has led to 
significant legislative efforts geared toward eliminating diacetyl from production 
processes. For example, California Assemblywoman Sally Lieber (D) introduced a 
bill to ban diacetyl use by 2009 (California Assembly, 2007).7 In September 2007, 
the U.S. House of Representatives passed a bill to require OSHA to set a standard 
limiting diacetyl exposure (U.S. Congress, House of Representatives, House Edu-
cation and Labor, 2007); as of June 2008, the bill was on the Senate Legislative 
Calendar. It is still not clear how the HHE Program participates in developing 
specific policy and research recommendations. For example, the committee was 
not able to determine exactly how the HHE Program originally became involved 
in the diacetyl issue. Diacetyl is used to flavor popcorn and a variety of other food 
products (see Box 3-2); however, it remains unclear how the HHE Program will 
expand knowledge about the hazards in the absence of HHE requests (for example, 
NIOSH, 2007i) or the very high profile cases related to popcorn manufacturing. 
This case perhaps highlights the difficulty the HHE Program has in proactively 
influencing policy development because it must be asked to conduct investigations 
or be called on by policy-makers for advice. The program’s enabling regulations 
limit its ability to be proactive in participating in the regulatory process.
7 This bill was approved by the California Assembly but was put into an inactive file of the California 
Senate in February 2008. As of June 4, 2008, no new action had been taken on this bill (California 
Assembly, 2008).
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In an early case of high policy impact, in 1977, an HHE conducted in col-
laboration with the University of California developed evidence that dibromoch-
loropropane (DBCP) caused sterility among workers at a facility in California 
(NIOSH, 1977). Several months later, OSHA used these program-generated data 
and experimental carcinogenesis data to regulate this chemical. This reduced the 
risk of sterility in people exposed to DBCP. Since DBCP is a component of pesti-
cides, the impacts are far reaching for a number of different industries and worker 
groups. These efforts also contributed to the placement of this chemical on the 
EPA pesticide registry.
The body of MWF HHE reports had a significant input to the NIOSH Cri-
teria for a Recommended Standard: Occupational Exposure to Metalworking Fluids 
(NIOSH, 1998b), which recommended the first authoritative exposure limit for 
MWFs. The findings led an MWF Standards Advisory Committee to recommend 
that an OSHA standard be set based on the NIOSH recommended exposure 
limit (REL), medical surveillance, and other provisions (Sheehan, 1999). OSHA 
declined to move forward with a standard, which is an external factor beyond the 
control of the HHE Program and NIOSH, limiting the impact of these findings. 
Nevertheless, the NIOSH REL, which is based in substantial part on these HHEs, 
has become the benchmark for equipment design and maintenance in significant 
industrial facilities. Committee members knowledgeable on this topic reported that 
new equipment manufactured in this industry complies with the NIOSH REL and 
that substantial progress has been made retrofitting older equipment to achieve 
this exposure limit.
The HHE Program played an important role in efforts to develop regulation 
related to indoor air quality. Ultimately, this policy process did not progress to an 
established regulation, but the centrality of HHE Program work in the deliberative 
process is indicative of its excellent reputation when higher levels of policy-making 
are introduced.
An OSHA employee who spoke with the committee suggested that prioritizing 
recommended controls in HHE reports would help OSHA to be more specific in 
standard setting (Kent, 2007). Overall, she highly commended the HHE Program, 
indicating that report findings are crucial for the regulatory process, but indicated 
that, regrettably, the HHE Program was not used to its fullest within OSHA or in 
industrial hygiene training communities. Ways of improving knowledge of the 
program are addressed in subsequent sections of this chapter and in Chapter 3.
The penetration of powder-free gloves into the healthcare market and practice 
is a direct result of HHEs conducted in healthcare delivery settings. Prior to HHE 
involvement, there was widespread use in the healthcare industry of powdered latex 
gloves, which caused a latex-related allergic reaction among some users. Several 
HHEs were conducted; as a body, these HHEs associated latex rubber protein with 
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adverse allergic health reactions. The HHE investigators were among those who 
created the NIOSH Alert: Preenting Allergic Reactions to Natural Rubber Latex in 
the Workplace (NIOSH, 1997c). These were distributed very broadly within the 
healthcare delivery sector. Healthcare professional organizations cited the alert in 
making recommendations to provide alternatives to powdered latex gloves (e.g., 
Nagel, 1997 [American Chemical Society]; New York State Department of Health, 
1998; Natural Rubber Latex Allergy discussion group, 2008).
 Recommendation: Develop more extensive formal linkages and mecha-
nisms with other parts of NIOSH, CDC, and HHS to enhance the capac-
ity for involvement in policy-relevant impacts through
 a.  Promotion and increase in direct communication, especially with 
OSHA and state occupational safety and health agencies.
 b.  Alerts to NIOSH and CDC about HHEs that are relevant to policy-
making outside the CDC system.
 c.  Continued regular use of the National Occupational Research 
Agenda (NORA) sector councils and the NIOSH Board of Scientific 
Counselors to disseminate information about the HHE Program.
 d.  Pursuit of a change in the HHE Program’s legislative and regula-
tory authority to improve the capacity to identify hazards in need 
of HHEs, improve the ability to gain entrance to facilities when 
requested by treating physicians or community representatives, and 
address exposures other than chemical agents.
 Finding 3.2: The HHE Program provides data and personnel to sup-
port NIOSH-recommended guidelines and NIOSH policy development 
activities.
The HHE Program communicates occasionally with other policy-related orga-
nizations, including those higher in the NIOSH hierarchy, to develop and forward 
policy recommendations. This activity may be limited by the organizational design 
of the agency (matrix management), the HHE Program’s narrow interpretation 
of policy-relevant problems, and political concerns. The program has made con-
tributions to NIOSH policy development through interactions with the NIOSH 
Authoritative Recommendations (AR) Program. According to written response to 
questions from the committee, the HHE Program has provided staff to support AR 
activities, including the preparation of written and oral testimony in support of 
proposed OSHA standards, and has provided data to support NIOSH policy devel-
opment (NIOSH, 2008e). The HHE Program provided the committee information 
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on 15 different areas in which the HHE Program has made or is making contribu-
tions toward NIOSH standards or policy developments (see Table 4-3).
The participation of the HHE Program in AR Program activities is evidence 
of how NIOSH fulfills its policy functions using HHE Program research. Examples 
of NIOSH policy functions include providing testimony to Congress, participating 
in OSHA regulatory processes, publishing guidance documents, and developing 
public statements for dissemination on the Internet. The HHE Program provides 
valuable support to these policy activities, which are outside the HHE Program 
regulatory mandate, but within that of NIOSH.
 Finding 3.3: Relationships with certain state and local health depart-
ments appear to be strong.
The committee heard from stakeholders about important relationships be-
tween the HHE Program and certain local and state health departments, but the 
committee also learned of some state and local governments with which the HHE 
Program does not sufficiently communicate. The HHE Program has participated 
in NIOSH-sponsored surveillance meetings to reach state surveillance programs. It 
has made presentations to state-based organizations (for example, the Council of 
State and Territorial Epidemiologists) and has made contact with specific states. It 
has used the CDC Epidemic Intelligence Service (EIS) program to reach some state 
health departments and has trained state-based EIS officers at the Morgantown 
facility. It would not be expected that the HHE Program would work closely with 
the NIOSH Fatality Assessment and Control Evaluation (FACE) program because 
of FACE Program focus on acute traumatic fatalities as opposed to occupational 
illness.
Despite strong outreach efforts made in a general way and very good relation-
ships developed in some specific cases (for example, with the California OSHA), 
outreach to state and local health departments is incomplete. Communicating with 
state health departments may not translate to communication with local health 
departments. Responses to the committee’s request for stakeholder input indicate 
similar concerns about outreach to local health departments (see Appendix D for 
a summary of responses).
Research-Related Impact
In this section, the committee focuses on two aspects of research impact: those 
related to the development of laboratory or field-related experimental research 
programs at NIOSH and elsewhere, and those related to the impact on training 
the occupational health labor force. Section 4 of this chapter examines the impact 
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TABLE 4-3 HHE Program Interaction with the NIOSH Authoritative 
Recommendations Program
Subject Area HHE Contribution
Tuberculosis HHE investigators and data supported NIOSH testimony related to proposed 
OSHA rule on occupational tuberculosis
Ergonomics • HHE investigators and data supported NIOSH testimony related to proposed 
OSHA rule on ergonomics (http://www.cdc.gov/niosh/docs/2001-108/
pdfs/2001-108.pdf)
• HHE investigators and data supported NIOSH guidance document (http://
www.cdc.gov/niosh/97-117pd.html)
• HHE investigators and data supported NIOSH science review document 
(http://www.cdc.gov/niosh/docs/97-141/)
Biosolids HHE investigators and data supported NIOSH guidance document (http://www.
cdc.gov/niosh/docs/2002-149/pdfs/2002-149.pdf)





HHE investigators, drawing on their HHE field experience, helped develop 








HHE investigators and data supported NIOSH policy document (http://www.cdc.
gov/niosh/contamin.html)




HHE investigators and data supported NIOSH policy statement: NIOSH 





HHE data supported NIOSH policy document (http://www.cdc.gov/niosh/
docs/2005-100/appendix.html)
Hearing loss HHE investigators supported NIOSH guidance document (http://www.cdc.gov/
niosh/docs/96-110/pdfs/96-110.pdf)








HHE investigators, drawing on their HHE field experience, helped develop 
NIOSH website content (http://www.cdc.gov/niosh/topics/emres/)
Skin notation In progress
SOURCE: NIOSH (2008e).
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of scientific publication specifically. Overall, for a program that is characterized 
as a service program, the committee found the HHE Program to be quite actively 
engaged in the applied scientific enterprise.
 Finding 3.4: The HHE Program strongly influences research programs 
and the scientific body of knowledge.
The HHE Program has both indirect and direct influence on the research direc-
tions of NIOSH programs. For example, the various NORA committees develop 
research agendas for NIOSH programs they advise. According to a NORA sector 
committee member, some of the agendas are influenced by the work of the HHE 
Program (Barbara Silverstein, Research Director, Safety and Health Assessment and 
Research for Prevention, Washington State Department of Labor and Industries, 
personal communication, July 9, 2008). More directly, much of the research within, 
for example, the NIOSH Respiratory Diseases Research Program (RDRP), is based 
on unanticipated workplace hazards identified through the HHE Program. The 
HHE Program has stimulated research in areas such as the respiratory problems 
caused by flavorings, flock, waterproofing spray, and vaporized viruses. The output 
of this research is evidenced by the extensive publication list described in Section 4 
of this chapter.
Aside from impacts already highlighted in this report, the HHE Program, since 
the 1990s, has contributed to other research areas, including the engineering control 
of noise exposure in indoor firing ranges; the etiologic relationships and health effect 
mechanisms associated with various musculoskeletal disorders and with male repro-
ductive function associated with bicycle seats; and exposure monitoring techniques 
related to environmental tobacco smoke, nanotechnology, anthrax, and abrasive 
blasting (NIOSH, 2008e). Though it was beyond the committee’s charge to review 
other NIOSH programs influenced by the HHE Program, the committee assumes, 
based on information received from the program, that it has influenced research 
within the NIOSH Cancer, Reproductive and Cardiovascular Diseases Program; the 
Engineering Controls Program; the Exposure Assessment Program; the Hearing Loss 
Prevention Program; the Musculoskeletal Disorders Program; the Nanotechnology 
Program; and the Personal Protective Technology Program, among others. The com-
mittee was not able to determine the level of influence based on the information 
presented. It is evident that HHE Program input has led to major contributions of 
new information in the literature and has increased the scientific knowledge base 
about workplace hazards.
One of the strengths of the HHE Program is its flexibility and responsiveness 
to a variety of occupational health problems. It maintains this strength with a very 
small budget and limited personnel, which requires the effective use of scientific 
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resources located elsewhere. For example, NIOSH has an interagency agreement 
with the HHS National Toxicology Program (NTP) to support research on complex 
industrial exposures (Bucher, 2008). NTP evaluates chemical agents of public heath 
concern for chronic toxicity, including carcinogenicity and reproductive toxicity, 
using modern methods in toxicology and molecular biology (NTP, 2008). Chemi-
cals to be tested may be nominated by anyone with a concern. In 1998, the HHE 
Program conducted two HHEs related to bromopropane, a group of chemicals for 
which there are no OSHA standards, at the request of the North Carolina Depart-
ment of Occupational Safety and Health (NIOSH, 2002b, 2003d).8 Comprehensive 
study of these chemicals would have required vast resources, and NIOSH subse-
quently nominated bromopropane in two chemical forms for evaluation by NTP. 
NTP evaluated bromopropane based on documented evidence of worker exposures 
(citing HHEs in its final reports) and the published evidence of reproductive and 
developmental toxicity, and defined the critical needs for data to improve assess-
ment of toxicity to humans (NTP, 2002a, b).9 HHE Program investigations led to 
two other published studies on bromopropane, one assessing the relationship be-
tween DNA damage and bromopropane exposure, and the other to better charac-
terize the bromopropane exposure hazard and to evaluate the utility of a biomarker 
for assessing exposure (NIOSH, 2007b). NTP sometimes calls on NIOSH for its 
expertise to help evaluate the urgency of testing chemicals nominated by others 
for review. For example, the HHE Program may conduct HHEs and report back 
summary findings to NTP. Infrequently, NTP supports HHE activities, for example, 
an HHE related to cellulose insulation (NIOSH, 2001d; Bucher, 2008).
The HHE Program documented numerous productive arrangements with 
NIOSH laboratories for analytic purposes (NIOSH, 2007b).
 Finding 3.5: The HHE Program has a significant impact on the training, 
development, and placement of program alumni inside and outside the 
HHE Program in the occupational health community.
A key output of the HHE Program is the occupational health professionals who 
have gone through training with the program. The HHE Program trains and places 
a large number of these professionals, constituting a significant transfer of human 
8 Bromopropane is used in spray adhesives; as a precision cleaner and degreaser; in the synthesis of 
pharmaceuticals, insecticides, quaternary ammonium compounds, and flavors and fragrances; and 
as a solvent for fats, waxes, or resins (NTP, 2002a, b).
9 The NTP concluded that sufficient evidence existed to characterize 2-bromopropane as a repro-
ductive hazard for humans (NTP, 2002b). 1-Bromopropane was determined to be a reproductive 
hazard for laboratory rodents, but insufficient evidence existed to conclusively show toxicity in 
humans (NTP, 2002a).
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capital to the occupational health community through hosting international visi-
tors, providing one- to three-month rotations or joint residency programs for 
occupational medicine residents, offering “tag-along” opportunities to participate 
in HHEs, supporting positions for EIS officers, and supporting summer positions 
for minority students to learn about occupational health (NIOSH, 2008d). HHE-
trained professionals bring the skills, methodologies, and habits developed by the 
HHE Program to a broad array of public and private agencies. The committee finds 
that the HHE Program plays a significant role in the training of the occupational 
health labor force through its participation in such programs as the Commissioned 
Officer Student Training and Extern Program (COSTEP) and EIS. The committee 
is impressed by the commitment to occupational health fostered by participation 
in HHE Programs over the decades, attested to by committee members themselves 
and reflected in numerous written and oral statements made to the committee.
The occupational health community would benefit from continued HHE 
Program engagement in strategic recruitment of trainees, perhaps by partner-
ing more extensively with ERCs and universities. Committee members conclude, 
based on their own experiences, that universities could and should be doing more 
to recruit the occupational health labor force of the future, and that the HHE 
Program could play a substantial role in the training and placement of that labor 
force. The funding of these programs is largely outside HHE Program control, 
which increases the need for the HHE Program to recruit actively from the CDC 
program training ranks.
There is limited tracking of program alumni (NIOSH, 2008d), and the commit-
tee finds little evidence that program alumni are used in any substantive capacity 
in advisory, case finding, or investigative roles (despite a high degree of enthusiasm 
and loyalty exhibited among program alumni encountered by the committee). The 
committee recommends the development of a program-level advisory board that 
would assist the HHE Program in leveraging its resources. In addition to program 
alumni, board members could include members of community groups and occu-
pations not currently well served by the HHE Program. The advisory board could 
serve a recruiting and retention function, provide opportunities to use program 
alumni, assist with case finding, and provide expert advice about meeting some of 
the challenges facing the HHE Program given its limited resources and emerging 
challenges.
 Recommendation: use the HHE Program to develop occupational 
health professional resources. This could be accomplished through
 a.  Increased recruitment of new investigators from universities, EIS, 
COSTEP, occupational medicine residencies, Education and Re-
search Centers for Occupational Safety and Health (ERCs), and state 
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and local health departments into HHE Program training rotations. 
This will require ongoing development of more attractive training, 
mentoring, and rotations.
 b.  Tracking and mobilizing the extensive talent and commitment rep-
resented in the HHE Program-trained occupational health work-
force. A network of HHE Program alumni could be fostered to help 
develop HHE opportunities. A program-level advisory board could 
assist the program in leveraging resources, serve a recruiting and 
retention function, assist in identifying emerging issues, and pro-
vide expert advice during normal program operations and when 
normal program operations are interrupted by emergency response 
activities.
 c.  Engagement and use of ERCs and other university-based training 
programs to involve trainees in HHE field investigations.
 d.  More formal collaborations with ERC faculty and other extramural 
researchers to assist with field investigation, dissemination, and 
training opportunities.
4. TRANSFER OF PROgRAM-gENERATED HAzARD AND PREvENTION 
INFORMATION TO THE OCCuPATIONAL HEALTH COMMuNITY
The committee is charged with examining how the HHE Program transfers 
program-generated information to the occupational health community, with a 
particular focus on whether the information is presented appropriately. In this 
section, the committee begins by defining the occupational health community as 
a heterogeneous group of people requiring different strategies for effective transfer. 
The committee then turns to an evaluation of the specific knowledge transfer and 
exchange mechanisms used by the HHE Program to reach target audiences in the 
occupational health community.
The occupational health community is heterogeneous and includes scientists, 
occupational public health professionals, the public health labor force as a whole, 
companies, managers, members of the labor force, and institutions that represent 
individuals and groups. A comprehensive and appropriate technology transfer 
program would be targeted to the needs of this heterogeneous community. In 
order to assess this aspect of the HHE Program, the committee collected numer-
ous examples of HHE communication strategies, solicited written comments from 
stakeholders, heard testimony from employers and employees affected by the HHE 
Program, and received detailed responses to related questions from HHE Program 
staff. Furthermore, a majority of the HHE Program performance measures (listed 
in Table 3-1) are directly related to transfer activities, including increased targeted 
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marketing; increased number of links to the HHE Program website from external 
websites; greater use of eNews and Epi-X; publishing of compendia of findings, 
annual reports, and peer-reviewed publications; participation in interagency ac-
tivities; and participation at trade meetings. Finally, recommendations related to 
transfer activities in prior evaluations of the HHE Program (NIOSH BSC, 1997, 
2006; RTI, 1997) have been addressed by the program staff and are now represented 
in its current portfolio of knowledge transfer and exchange activities.
Examples of Transfer to the Occupational Health Community
Transfer Material Type: Numbered HHE reports
 Finding 4.1: Numbered HHE reports are generally of high quality, of 
direct immediate benefit to investigated sites, and of benefit to the larger 
occupational health community.
As discussed in earlier chapters, the numbered HHE report is the primary 
output of the HHE Program, emanating directly from the enabling legislation 
and regulation. The committee reviewed numerous examples of numbered HHE 
reports, received input from report recipients, and solicited comments from the 
occupational health community about HHE reports. The committee also examined 
response patterns from the HHE followback survey program designed to assess 
satisfaction before, during, and after the conduct of an HHE investigation. HHE 
reports are generally of very high quality and useful to the specific site investigated 
and to the larger community of educated and informed occupational health profes-
sionals. The plain-language summary “Highlights” page included at the beginning 
of every numbered HHE report was specifically mentioned by stakeholders as being 
of particular use to workers.
Ongoing efforts in the development of the format of numbered HHE reports 
seem to increase both efficiency and effectiveness. When necessary, given the 
composition of the labor force, HHE reports are translated into other languages. 
The HHE Program is at heart an applied research program; however, the fact that 
some HHE reports have been translated to the peer-reviewed scientific literature is 
testimony to their high quality. In its request for input, the committee heard very 
positive feedback about the quality, efficiency, and usability of the HHE report 
process and products.
Transfer Material Type: Technical Assistance Letters
 Finding 4.2: Technical assistance letters appear to be an efficient use of 
HHE Program resources when problems are well understood. Because 
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they are not disseminated widely, they are of little benefit to the larger 
occupational health community.
As discussed in Chapter 3, the committee reviewed 10 examples of technical 
assistance letters written by the HHE Program staff to individual requestors in 
response to valid HHE requests. HHE Program staff indicated that technical as-
sistance letters were generated when a considerable amount of expertise on a topic 
already exists, enabling staff to provide detailed information to the requestors. For 
example, a letter response to a request concerning ventilation conditions in a health 
facility used the findings of a site-specific building inspection, a health inspection 
by the state authority, findings of a site safety committee, a report by the Institute 
of Medicine, a referral to relevant guidelines generated by a different state agency, 
national engineering standards, and a peer-reviewed publication (NIOSH, 2007d). 
This four-page letter provided very detailed guidance for remedying the problem, 
with appropriate resources provided as enclosures. Additional examples of techni-
cal assistance letters reviewed by the committee were on the topics of ventilation, 
exposures to well-defined chemical hazards, and exposure to biological hazards. In 
general, the letters were well documented. One of the letter reports pertaining to 
biological hazards included seven references to the peer-reviewed and regulatory 
literature (NIOSH, 2006f). Inclusion of such references in these reports effectively 
transfers knowledge of sources of relevant information. These letters do not ap-
pear to be disseminated widely, limiting the potential impact of the transfer of 
knowledge.
Transfer Material Type: Peer-Reiewed Publications
 Finding 4.3: The HHE Program engages in a great deal of formal scien-
tific publication related to its research.
The HHE Program provided the committee with 58 pages of titles of various 
papers disseminating program results dated from the early 1990s to the present. 
The titles include numbered HHE reports, journal articles, book chapters, NIOSH 
numbered documents, and other items appearing in trade journals.
From 1996 to 2007, the HHE Program issued well over 100 peer-reviewed 
publications, including those in major medical journals, such as the Journal of the 
American Medical Association, the New England Journal of Medicine, the American 
Journal of Industrial Medicine, the Journal of Occupational and Enironmental Medi-
cine, and the American Journal of Surgical Pathology. HHE Program scientists have 
also authored peer-reviewed articles in the leading general journal of public health, 
the American Journal of Public Health. Articles are similarly well placed in toxicol-
ogy (Neurological Toxicology, Toxicologist, Journal of Toxicology and Enironmental 
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Health, Critical Reiews in Toxicology); occupational health (American Industrial 
Hygiene Association Journal, Applied Occupational Enironmental Hygiene, Journal 
of Occupational and Enironmental Hygiene); and environmental health (Journal 
of Enironmental Monitoring, Enironmental Health Perspecties), among others. It 
is particularly noteworthy that HHE Program scientists have published 28 articles 
in Morbidity and Mortality Weekly Report (MMWR). Though MMWR is not peer 
reviewed, it has been a highly visible and respected publication in public health 
for many years (NIOSH, 2007b). These publications served to document advances 
in our knowledge of specific occupational illnesses and have had impacts on the 
development of treatment and intervention techniques to prevent or ameliorate 
the incidence of these illnesses.
Program transfer activities can be very thorough in some areas, and transfer 
occurs in a variety of ways. Since 1990, for example, there have been 39 numbered 
HHE reports, 20 journal articles, and 3 NIOSH numbered documents published—
including proceedings of a workshop and a manual of analytical methods—all 
related to tuberculosis (NIOSH, 2007b). Additionally, seven items, such as chapters 
in books, and two items related to OSHA rule-making on occupational exposure 
to tuberculosis have been published. A more recent example is related to flavor-
ings. Since 2002, 6 HHE reports, 10 journal articles (including in the New England 
Journal of Medicine), and 1 NIOSH numbered document have been published.
Transfer Material Type: Academic Presentations
 Finding 4.4: The HHE Program presents research findings and staffs 
informational booths at major academic conferences related to occu-
pational health.
The committee reviewed an extensive 10-year record of regular presenta-
tions at major academic conferences, many of which were later published in the 
peer-reviewed literature. In addition to their substantial activities in the national 
occupational health community, HHE Program scientists have presented research 
at international conferences in Austria, Brazil, Canada, China, Finland, Germany, 
Italy, Mexico, Scotland, Sweden, South Africa, and South Korea. Examples of do-
mains and specific academic-focused conferences include the following:
•  General: American Industrial Hygiene Conference and Exposition; Amer-
ican Occupational Health Conference; World Congress on Safety and 
Health at Work; and American Statistical Association
•  Medical: American Thoracic Society; American Academy of Allergy, 
Asthma and Immunology; Society of Diagnostic Medical Sonography
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 
i m P a c t s 	 o f 	 t h e 	 h e a l t h 	 h a z a r d 	 e v a l u a t i o n 	 P r o g r a m 	 
These presentations have been an effective mechanism for transfer of information 
from the NIOSH HHE Program to the public health community. The information 
communicated in the presentations can be expected to impact occupational health 
in a positive manner.
Transfer Material Type: Trade Presentations
 Finding 4.5: There is evidence that the HHE Program publishes in trade 
journals and makes presentations to trade association meetings, but 
more can be done to reach a wider audience and a greater diversity of 
employer and industry types.
The committee reviewed a list of many presentations at trade conferences 
(NIOSH, 2007b). Examples of such presentation audiences include those
•  in manufacturing: the American Automobile Manufacturers Association, 
the National Cotton Council of America, and the International Roofing 
Exposition;
•  at professional associations: the National Hearing Conservation Association; 
and
•  at regional meetings: the Kentucky-Tennessee Water Environment 
 Association, the Phoenix Roofing Industry Silica Meeting, and the New 
England Biological Safety Association.
Appearances at such venues are important and useful. However, the committee 
received stakeholder input from invited speakers and in response to the committee’s 
written request for input that the HHE Program may not be presenting at a wide 
enough range of trade- and business-related venues. In particular, it was noted 
that the HHE Program could do more to reach out to small-business associations. 
Furthermore, the characteristics of the construction industry and agricultural 
labor forces may require special outreach efforts. The associate director for Safety 
and Health Research at CPWR noted a need to target small, high-risk residential 
construction companies that do not have the resources to investigate and solve 
their work-related safety and health problems (Gittleman, 2007). It was noted that 
HHE Program success stories include lead and silica, but the speaker cautioned 
that the mobile and contingent nature of the construction industry may result in 
worker exposure to well-understood risks. The speaker suggested that additional 
venues likely to provide good opportunity for dissemination of program informa-
tion are the annual NIOSH Build Safe Conference and the Chicago Safety Council 
Conference.
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As described earlier in this chapter, the vice president of manufacturing for a 
small flavoring and fragrance company in California responded to questions dur-
ing a committee meeting discussion (Speakman, 2008). Discussion led the com-
mittee to conclude that presentations made at trade association meetings are one 
important mechanism to transfer information, but many small businesses do not 
join their trade association or participate in association activities. Furthermore, 
the social dynamic at trade association meetings may make it difficult for business 
owners to have open dialogue about problems experienced with their production 
processes.
Transfer Actiity Type: Interagency Cooperation
 Finding 4.6: The HHE Program participates in a variety of intergov-
ernmental activities that promote knowledge about occupational health 
matters.
The committee finds substantial evidence of engagement by the HHE Program 
with some parts of the federal government. Examples include involvement—some-
times over long periods—with single or ongoing working groups, such as the 
EPA Biosolids Exposure Measurement Workshop, the OSHA-NIOSH Interagency 
Health Outcomes, the Navy Occupational Health and Preventive Medicine Work-
shop, and the NORA Industry Sector Meeting.
Most such efforts appear targeted at the federal level. As discussed in Chapter 3, 
the committee heard from some state and local health officials who were unaware 
of HHE Program activities, including those occurring within their own jurisdic-
tions. One e-mail respondent to the committee’s request for input noted that the 
HHE Program was perhaps the “best kept secret in occupational safety and health” 
(Kiefer, 2007). A particularly poignant example of the program’s “best-kept secret” 
status came from the commissioner of health of a major East Coast city. This in-
dividual had not heard of the HHE Program prior to being invited to speak to the 
committee, in spite of his former employment on the staff of U.S. Representative 
Henry Waxman (California), who is known for his activities related to health and 
healthcare reform. The idea was reinforced in a majority of the responses to the 
committee’s written request for input (see Appendixes C and D). Although many 
respondents were quite familiar with the HHE Program, the most common sug-
gestion for improvement was for the program to increase its outreach and visibility 
so that its services would be extended. HHE Program staff responded that the 
program has regular contact with the Council of State and Territorial Epidemiolo-
gists; the Epidemic Intelligence Service; state and federal OSHAs; and other parts of 
NIOSH and CDC (NIOSH, 2007h:response to question #21). The response further 
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noted, however, that these efforts have not been formally evaluated. To the extent 
that this committee has conducted its own evaluation, it seems that the HHE Pro-
gram has had significant involvement with some parts of the federal government 
and with some states. The evidence suggests that the HHE Program could enhance 
these efforts to encompass all potential federal and state partners. Furthermore, 
additional attention to local government agencies is also warranted.
Transfer Material: Compendia of Known Findings
 Finding 4.7: The HHE Program has made progress in developing com-
pendia of findings and recommendations about well-understood oc-
cupational health risks.
The HHE Program has developed four compendia of findings about occu-
pational health risks associated with isocyanates, noise, tuberculosis, and lead 
(NIOSH, 2004e, 1998c, 2001b, and 2001a, respectively). The program is currently 
working on compendia on health risks faced by firefighters and those in the health-
care sector.
The HHE Program tabulated the type and frequency of HHE recommenda-
tions, including 82 field investigations between 2000 and 2005 for which followback 
surveys were conducted (NIOSH, 2007f:Table G [a]). Of the reports, 65 percent 
recommended engineering controls, 33 percent recommended exposure moni-
toring, and 28 percent suggested medical surveillance. Although HHEs are often 
thought of as hazard-specific approaches to occupational health, the distribution of 
recommendation types suggests that the compilation of general process guidelines 
for use by employers, such as those already written for hazards including lead and 
tuberculosis (NIOSH, 2001a, b), may be an efficient use of program resources. For 
example, more than half of HHE reports recommended administrative controls (79 
percent), and a large number of reports also recommended housekeeping controls 
(44 percent), labor-management communication (28 percent), and use of personal 
protective equipment (27 percent). If generalized process-oriented findings can be 
gleaned from the experience of the HHE Program across a variety of settings, then 
the program may consider compiling compendia of such findings.
 Recommendation: Increase efforts to compile compendia of findings 
(such as those developed for isocyanates, noise, tuberculosis, and lead) 
when generalized process-oriented findings can be gleaned from the 
experience of the HHE Program in a variety of workplace settings.
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Dissemination Strategies
 Finding 4.8: A wide variety of dissemination mechanisms, includ-
ing the Internet, are targeted to the professional occupational health 
workforce.
The committee has already noted significant program strengths in dissemina-
tion through peer-reviewed scientific literature and academic, professional, and 
trade association meetings. This section focuses on the ability of the HHE Program 
to disseminate findings to occupational health stakeholders beyond the profes-
sional labor force. The primary dissemination mechanism for HHE reports and 
other published materials is by e-mail and the Internet. Reports are posted on the 
HHE Program website and Epi-X, and are announced in eNews, a NIOSH e-mail 
newsletter. They are sent to, and made available through, the National Technical 
Information Service and federal OSHA regional offices. All of these mechanisms 
require (1) knowledge of the program and (2) a sophisticated ability to conduct 
an electronic search. The issue of whether people know about the HHE Program 
has already been discussed in detail. This section addresses the issue of an Internet-
based dissemination strategy.
An Internet-based dissemination strategy does not serve people who do not 
have regular access to or knowledge about using the Internet. Such populations 
may include non-native language speakers, the working poor, and ethnic and racial 
minorities. The committee also notes that the program’s Internet-based dissemina-
tion mechanism is difficult to maneuver, even for well-educated and well-informed 
healthcare professionals. Several respondents to the committee’s request for input 
mentioned difficulty using the HHE Program website and emphasized the difficulty 
in finding HHE reports (see Appendix D for a summary of comments). Several 
written comments emphasized the difficulty of finding HHEs and also addressed 
the need for improvements to the search engine. An illustrative comment from an 
anonymous occupational and environmental physician and industrial hygienist in 
academe follows:
The online search mechanism at the CDC website could be more user-
friendly. In addition to the search by terms, an alphabetical categorization 
by main topic (exposure and/or disease) would be helpful. Also, the avail-
ability of HHE data could be better publicized. I have been aware of HHEs 
for years, but rarely do I hear about them from other sources.
Although the committee commends the HHE Program for making HHEs 
available online, committee members have had similar difficulty using the HHE 
search engine. In the preparation of Table 4-1, the committee noted apparent 
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 inconsistencies in the way keywords are assigned to HHEs. For example, in an effort 
to locate HHEs related to work-related musculoskeletal disorders in the program’s 
online search engine (http://www.cdc.gov/niosh/hhe/), 77 matches were found 
when a search was conducted using the search term “musculoskeletal hazards,” 113 
matches with “musculoskeletal,” and 92 matches with “ergonomic.” Approximately 
63 percent of the “ergonomic” results appeared within the results of the search 
under “musculoskeletal.” Similar results were observed using search terms such as 
“indoor environmental quality,” “IEQ,” “indoor air quality,” “respiratory indoor 
environmental quality,” and “respiratory IEQ.”
As early as the 1997 evaluation of the HHE Program by the Board of Scientific 
Counselors (NIOSH BSC, 1997), there were recommendations to improve link-
age to extant occupational websites at OSHA, labor unions, and other interested 
stakeholders. Eleven years later, such measurable performance goals appear in the 
HHE Program strategic plan. Several respondents to this committee’s request for 
input also noted the need for better linkage between the HHE Program and OSHA 
and other NIOSH websites. One respondent suggested that linkage between the 
HHE Program and local health departments, state occupational safety agencies, and 
industry associations could be improved, and an invited speaker to a committee 
meeting from OSHA Region 1 suggested that HHE Program success stories could 
be posted on the OSHA website (Kent, 2007). The committee encourages the HHE 
Program to work toward its performance measures of increasing the percentage of 
relevant websites with links to its own website (see Table 3-1).
The committee was told by HHE Program leadership that NIOSH is respon-
sible for HHE webpages, editorial and graphics staff, and some administrative staff 
services. Although seeking economies of scale makes sense for a program as small 
as the HHE Program, it is also important that NIOSH provide adequate support 
to assist in the program mission. As revealed by its difficulty of use, it would seem 
that the HHE Program website is not a high priority for NIOSH.
The HHE Program appears aware of the limitations of reliance on the Internet 
for dissemination, as reflected in the program’s strategic priorities and program 
descriptions of outreach activities. Respondents to the committee’s request for 
input identified a number of ways in which dissemination could be expanded, 
especially to reach underserved populations. The responses are summarized in 
Appendix D.
In brief, the HHE Program appears aware of the need to diversify its social 
marketing efforts, and program staff informed the committee that it has engaged 
in pilot networking in Cincinnati, has conducted limited customer surveys, and 
is currently planning a targeted marketing campaign as part of its strategic plan. 
The recent employment of a full-time health communications expert will likely 
help move the program in the right direction. Participation in the NIOSH r2p 
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initiative10 may be promising, but depends greatly on the adequacy of funding and 
support for that effort, about which the committee collected no information.
 Recommendation: Improve the searchability of the online HHE search 
engine by developing a list of standardized key words (an alphabetized 
listing of hazards and diseases would be beneficial).
 Finding 5.1: The HHE Program is a recognized federal leader in its 
ability to respond quickly and effectively to new and emerging hazards, 
particularly in emergencies.
As is the case for other activities of the HHE Program, measuring the impact 
of its emergency response activities is difficult. Data related to impact do not exist, 
and impact in this area is more difficult to assess because the HHE Program does 
not serve as the lead agency during emergency response. HHE staff often work in 
concert with staff from other agencies, and often under unusual circumstances, 
making contributions by the HHE Program difficult to quantify. However, anec-
dotal evidence exists that can inform about the contributions of the program. As 
described in Chapters 2 and 3, HHE Program staff members are uniquely qualified 
to respond to emergencies and are often asked to assume leadership roles during 
emergency response. An important impact of the HHE Program, especially dur-
ing emergency response, has been the subjective and effective validation of worker 
experiences and concerns. HHE Program procedures are established that allow staff 
to listen to workers in order to effect change and improve conditions.
Some noteworthy examples of the HHE Program’s recognized excellence in 
emergency response are the prominent roles of staff in response to the World Trade 
Center disaster on September 11, 2001 (9/11). HHE staff participated in etiologic 
investigations of occupational exposures and the health effects among workers in a 
building close to the disaster site three months after 9/11 (Trout et al., 2002) and in 
later investigations of stress-related symptoms throughout the city (MMWR, 2002). 
The program also made important contributions in response to the 2001 anthrax 
attacks made through the U.S. Postal Service (USPS), highlighted in Box 4-1, and 
responding to issues related to the health effects of handling and opening mail ir-
radiated to defend against biohazards (NIOSH, 2002c, e).
In response to natural disasters, the HHE Program conducted investigations 
of the mental and physical health of the New Orleans Police and Fire Department 
personnel following Hurricane Katrina (NIOSH, 2006d, e). As part of a CDC team, 
10 Research to Practice (r2p) is a NIOSH initiative focused on the transfer and translation of re-
search findings, technologies, and information into highly effective prevention practices and products 
adopted in the workplace (http://www.cdc.gov/niosh/r2p/, accessed October 10, 2008).
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BOX 4-1 
HHE Program Response to Anthrax Contaminations







with	 researchers	 inside	 and	outside	NIOSH	 to	design	 reliable	 standardized	protocols	 for	
collecting	samples	and	 to	use	existing	sampling	 technologies	 in	 innovative	ways.	Onsite	
technical	 assistance	was	delivered	as	part	of	 the	 initial	 response	 to	suspected	biological	
threats	(NIOSH,	2002b).	NIOSH	worked	with	other	CDC	offices,	OSHA,	and	USPS	to	develop	
and	disseminate	guidelines	on	engineering	controls	and	personal	protective	equipment	for	











17	peer-reviewed	publications	on	 the	 topic	of	 anthrax;	made	38	 technical	 presentations;	
published	1	numbered	HHE	report	and	3	web-based	guidance	documents;	and	testified	to	






collaborated	 with	 Lawrence	 Livermore	 National	 Laboratories	 to	 develop	 a	 tool	 to	 assist	
cleanup	 personnel	 and	 officials	 at	 airports,	 other	 transportation	 centers,	 and	 high-traffic	




	 Reoccupation	 of	 facilities	 contaminated	 with	 anthrax	 and	 remediated	 and	 tested	 by	
investigative	teams	resulted	in	no	new	cases	of	the	disease,	indicating	successful	remedia-
tion	efforts.
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the HHE Program assisted local, state, and federal agencies in addressing occupa-
tional safety and health issues, performing surveillance and exposure assessments 
among workers, performing outreach to vulnerable workers, and disseminating 
occupational health data as the State of Louisiana and City of New Orleans rebuilt 
the city’s public health system. The HHE Program also provided international as-
sistance in the aftermath of the 2004 Indonesian tsunami that killed more than 
225,000 people. HHE investigators coordinated and prioritized donations to speed 
the selection and manufacturing of personal protective and other equipment 
(NIOSH, 2007b).
The committee regards the information revealed through investigations con-
ducted during the course of emergency response as useful and believes it will likely 
help responders in the event of similar future emergencies. Some emergencies, such 
as future anthrax or other biohazard attacks, may be avoided or their damaging 
effects mitigated, because of the guidelines and definitive recommendations es-
tablished by NIOSH and the HHE Program. The U.S. Government Accountability 
Office (GAO) submitted a report to the House Subcommittee on National Secu-
rity, Emerging Threats, and International Relations on agencies’ need to validate 
sampling activities in order to increase the confidence in negative sampling results 
(GAO, 2005a). Although this report examined USPS, CDC, and EPA sampling 
methodologies, NIOSH provided guidance to USPS during its sampling and was 
consulted by GAO during preparation of the report.
Other NIOSH programs may have been informed by HHE Program activi-
ties, as exhibited by such publications as Guidance for Filtration and Air-Cleaning 
Systems to Protect Building Enironments from Airborne Chemical, Biological, or 
Radiological Attacks (NIOSH, 2003c) and NIOSH Interim Recommendations for 
the Cleaning and Remediation of Flood-Contaminated HVAC Systems: A Guide for 
Building Owners and Managers (NIOSH, 2005d). The NIOSH National Personal 
Protective Technology Laboratory contracted with the RAND Science and Tech-
nology Policy Institute to review available databases related to disease, injury, 
and fatality data associated with personal protective technologies in emergency 
response (Houser et al., 2004).
Any evaluation of the impact of the HHE Program should consider that the 
program’s resources (for example, funding, staff, scientific capacity) can and will 
be commandeered during a national emergency. The committee is not able to ex-
amine the effect of emergency response activities on day-to-day program activities 
in great detail because of the non-routine nature of emergency response. Financial 
repercussions of individual responses may differ depending on how the program 
is compensated for response activities. While emergency response may result in 
important positive impacts for those affected by the emergency, the program and 
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NIOSH should remain diligent to avoid negative impact on the protection of hu-
man health in more routine occupational settings.
 Recommendation: Continue to provide guidance and recommenda-
tions during public health emergencies. To accomplish this, the HHE 
Program could
a.  Remain diligent by working with NIOSH management to avoid neg-
ative impact on routine activities of the HHE Program as a result of 
emergency response activities.
b.  Develop a mechanism, such as the enlistment of help from training 
program participants and alumni, to ensure continuation of routine 
operations in the absence of staff involved in emergency response.
IMPACT SCORE
As noted in the initial part of this chapter, it is difficult to find quantitative data 
to support an estimation of the degree of impact of the HHE Program in terms 
of decreases in numbers of workplace illnesses. Yet there is evidence that workers 
in investigated or similar workplaces have experienced reductions in exposures to 
health hazards and inappropriate work practices as a result of activities of the HHE 
Program. Because these reductions would be expected to lead to improved health 
for the workers, the scoring of impact of the HHE Program by the committee is 
based on intermediate outcomes, namely reductions in exposures to health hazards 
or an improvement in work practices.
The consensus of the committee is that the HHE Program can be highly effec-
tive in investigating hazards and providing advice to workplaces that make requests. 
The HHE Program is unique in the occupational health community in investi-
gating unanticipated or underappreciated hazards in the workplace and relating 
them to the exposure or occupational circumstances of the worker. However, the 
committee is concerned that the program is not reaching all occupational groups, 
particularly employees of small businesses and underserved populations. There is 
also a concern that limited funding and obligations for emergency responses might 
dilute the effectiveness of the program and cause it to veer from more routine 
industrial hygiene reviews.
The transfer of information to workplaces other than those investigated and to 
other agencies in the occupational health community has been extensive; however, 
the transfer is incomplete in that many people interviewed by the committee were 
unaware of the HHE Program. Therefore, more emphasis needs to be placed on 
reaching out to the whole occupational health community.
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The HHE Program is found to have a strong impact on the development of 
NIOSH-recommended occupational guidelines and on the support of NIOSH 
testimony for proposed OSHA rules. The HHE Program also contributes signifi-
cantly to the advancement of scientific knowledge through its publications in the 
open literature and interactions with research programs within NIOSH and other 
government agencies. Training programs through the HHE Program are thought 
to offer an excellent opportunity for increasing expertise in occupational health, 
and such programs, as well as the use of alumni from these programs in emergen-
cies, should be expanded.
Based on the scoring system developed by the Framework Committee (see 
Chapter 1, Box 1-1) the committee ranks the impact of the HHE Program as 4. If 
the committee had not been restricted to using integer scores, it would have scored 
the impact of the HHE Program as between 4 and 5.
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In previous chapters, the committee evaluated the relevance and impact of the Health Hazard Evaluation (HHE) Program. In this chapter, the commit-tee describes its vision of what the HHE Program should be. The description 
provides a picture of what the ideal program would look like, including elements of 
the existing HHE Program. The committee concludes the chapter by summarizing 
recommendations provided in Chapters 3 and 4 of the report.
vISION FOR THE HEALTH HAzARD EvALuATION PROgRAM
The ideal HHE Program, as envisioned by the committee, would respond 
promptly to requests for evaluation of the chemical, physical, and biological haz-
ards within the HHE legislative scope, serving all workers, including underserved 
populations. The program would do what the National Institute for Occupational 
Safety and Health (NIOSH) can do uniquely—emphasize identification of health 
effects by combining medical investigation and industrial hygiene (exposure as-
sessment) techniques with epidemiological and clinical toxicological perspectives, 
which may also involve development of new measurement and control techniques. 
The program would communicate results promptly to the target workplace, to 
workplaces with common exposures, and more broadly, to the public health com-
munity. In addition, the program would respond to requests from clinicians and 
community organizations with ties to workers, in addition to the current legisla-
tively supported requests. After completion of investigations, staff would follow 
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back on individual investigations to document and report abatement of hazards as 
well as follow back on grouped investigations to document abatement on a national 
basis. The ideal program would appeal to company and industry leaders, drawing 
them in as partners to prevent illness and injury industry-wide.
Ideally, the HHE Program would be at the cutting edge of identification of 
emerging occupational health hazards. This could be done through systematic use 
of scientific literature and surveillance data, including those generated by NIOSH, 
and effective knowledge management. In this way, the HHE Program could identify 
heretofore unrecognized hazards as well as known hazards for which permissible 
exposure limits (PELs) appear inadequate or for which an HHE would facilitate 
Occupational Safety and Health Administration (OSHA) standard setting when 
information is limited. The program would also work toward identifying new 
industries or workplaces where there are limited data on potential hazards and 
toward providing opportunities for application of other NIOSH resources, such as 
toxicology or control technology design responses, to emerging workplace issues.
HHEs would consider opportunities to confirm or deny health effects aris-
ing from occupational exposures. HHEs are opportunities to identify gaps in 
protection at target workplaces, and are indicators of possible problems at similar 
workplaces generally. HHEs are opportunities to describe problematic exposure 
circumstances that may be used as teaching examples. The program would be used 
to train field investigators, including NIOSH employees and those from partner 
agencies, academic institutions, and international counterparts.
Finally, the HHE Program would continue to provide guidance and recom-
mendations during public health emergencies.
In contrast, the HHE Program would not provide what others can do, such as 
routine industrial hygiene measurements or standardized responses to common 
problems like indoor environmental quality. For such situations, the best use of 
HHE expertise would be to develop generalized protocols for response to common 
problems.
RECOMMENDATIONS
Within current legislative funding constraints, the HHE Program has managed 
to perform well. The HHE Program is a highly relevant program that has had and 
promises to continue having a valuable impact on improving worker health. The 
committee recommends the program be continued and, as possible, expanded to 
conduct more field investigations over a greater range of hazards, especially among 
underserved populations. In this section, the committee makes general recom-
mendations for program improvement. The recommendations are organized into 
eight categories and presented in an order consistent with the HHE Program logic 
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model. The chapter and page numbers where recommendations appear in the text 
are provided. The committee does not set priorities among its recommendations; it 
prefers encouraging implementation of any of the recommendations as resources 
are available. The committee recognizes that implementation of many of these 
recommendations will depend on the availability of resources, but at the request of 
NIOSH, it refrains from making recommendations regarding resource allocations. 
The next step for the HHE Program is to consider how to allocate resources.
 Recommendation 1: Conduct regular assessments of performance mea-
sures to determine whether available resources allow more ambitious 
goals (Chapter , page 50; see Table - for recommendations related to 
specific goals).
 Recommendation 2: Improve the mechanisms by which requests for 
HHEs are sought and prioritized to include a broader array of requests 
from a wider variety of requestors. The program could achieve this 
through
 a.  Systematic use of professional meetings, scientific conferences, sci-
entific literature, and surveillance data, including those generated by 
NIOSH, to assist in prioritizing field investigations and recognizing 
emerging issues (Chapter , page 59).
 b.  Implementing, as part of the triage process, a formal technical assis-
tance mechanism to help requestors to formulate valid HHE requests. 
In cases where an HHE is not appropriate or where resource limita-
tions prohibit an investigation, technical assistance should include 
referral to more appropriate NIOSH divisions or government agencies 
(Chapter , page 9).
 c.  Development of an explicit, written process for classifying and pri-
oritizing HHE requests. Priority should be based on the gravity of 
the potential harm, the number of employees potentially at risk at 
similar workplaces or using similar work processes, the urgency of 
the problem, the potential to assess health outcomes, and the pos-
sibility of identifying emerging issues. Potential impact on standards 
and policy should also enhance the priority of an HHE request in the 
triage process. Relationship of the HHE to current research may be 
considered, but should not be the only or primary factor. The process 
should provide guidance on weighting these varying factors (Chapter 
, page 9).
 d.  Better formalizing of the triage process, including the identification 
of needed expertise, and improving the transparency of the process 
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to HHE requestors, while maintaining flexibility and speed (Chapter 
, page 70).
 e.  Establishment of formal relationships with organizations represent-
ing underserved populations, small businesses, and their employees 
(Chapter , page ).
 f.  Enhancing HHE Program outreach to OSHA national and regional of-
fices and to state health and labor departments to better communicate 
the functions and activities of the HHE Program, increase cooperation 
with these agencies, and provide more complete and timely feedback 
(Chapter , page 2).
 Recommendation 3: Ensure that recommendations in HHEs are relevant, 
feasible, effective, and clearly explained. Such steps may include
 a.  Explanation of the relevance, feasibility, and impact of each recom-
mendation in the text of HHE reports (Chapter , page 74).
 b.  Priority-setting among recommendations in all reports to indicate 
those requiring immediate action in the targeted workplace (Chapter 
, page 74).
 c.  Debriefing in NIOSH after site visits and report dissemination for de-
termination of relevance and impact on a systematic basis (potentially 
missed opportunities to identify emerging health hazards could also 
be identified) (Chapter , page 74).
 d.  Modification of the followback surveys for use in assessing the rel-
evance, feasibility, and impact of recommendations (Chapter , page 
74; Chapter 4, page 90).
 e.  Enhancement of internal quality assurance by development of a formal 
program that may include the external review of a sampling of recent 
reports and technical assistance letters for scientific content, report 
completeness, and appropriateness of recommendations (Chapter , 
page 74).
 Recommendation 4: use the HHE Program to develop occupational 
health professional resources. This could be accomplished through
 a.  Increased recruitment of new investigators from universities, the 
 Epidemic Intelligence Service (EIS), the Commissioned Officer Student 
Training and Extern Program (COSTEP), occupational medicine resi-
dencies, Education and Research Centers for Occupational Safety and 
Health (ERCs), and state and local health departments into HHE 
Program training rotations. This will require ongoing development 
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of more attractive training, mentoring, and rotations (Chapter 4, page 
0).
 b.  Tracking and mobilizing the extensive talent and commitment repre-
sented in the HHE Program-trained occupational health workforce. 
A network of HHE Program alumni could be fostered to help develop 
HHE opportunities. A program-level advisory board could assist the 
program in leveraging resources, serve a recruiting and retention func-
tion, assist in identifying emerging issues, and provide expert advice 
during normal program operations and when normal program opera-
tions are interrupted by emergency response activities (Chapter 4, page 
07).
 c.  Engagement and use of ERCs and other university-based training 
programs to involve trainees in HHE field investigations (Chapter 4, 
page 07).
 d.  More formal collaboration with ERC faculty and other extramural 
researchers to assist in field investigation, dissemination, and training 
opportunities (Chapter 4, page 07).
 Recommendation 5: Develop a proactive, comprehensive information-
transfer strategy for HHE Program outputs with better approaches to 
reaching wider audiences, including traditionally underserved popula-
tions. The HHE Program could
 a.  Use innovative techniques to reach small businesses and underserved 
populations, creating a broad array of mechanisms for communicating 
with diverse constituencies and attending to issues of literacy, language, 
and national-origin barriers. The effectiveness of applied outreach 
should be evaluated in a formal manner (Chapter , page ; Chapter 
4, page 97).
 b.  Improve the searchability of the online HHE search engine by devel-
oping a list of standardized key words (an alphabetized list of hazards 
and diseases would be beneficial) (Chapter 4, page ).
 c.  Develop distribution mechanisms that are not Internet-dependent to 
complement Internet distributions (Chapter 4, page 97).
 d.  Disseminate HHE results more broadly to groups likely to be affected, 
including distribution of HHE reports in the geographic regions where 
investigations are conducted (Chapter 4, page 97).
 e.  Increase efforts to compile compendia of findings (such as those devel-
oped for isocyanates, noise, tuberculosis, and lead) when generalized 
process-oriented findings can be gleaned from the experience of the 
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HHE Program in a variety of workplace settings (Chapter 4, pages 97 
and ).
 f.  Develop improved methods of outreach to stakeholders so that work-
ers and workplaces affected by new and emerging occupational health 
problems will be alerted quickly (Chapter 4, page 97).
 g.  Supplement program outreach efforts by using community and small-
business groups to translate HHE results and findings for their con-
stituencies (Chapter 4, page 97).
 h.  Leverage existing NIOSH, Centers for Disease Control and Prevention 
(CDC), and Department of Health and Human Services (HHS) 
 resources to enhance technology transfer (Chapter 4, page 97).
 i.  Evaluate, in a formal manner, the effectiveness of information-transfer 
programs, including knowledge transfer to employers and employees 
at worksites where HHEs have not been conducted (Chapter 4, page 
97).
 Recommendation 6: Develop more extensive formal linkages and mech-
anisms with other parts of NIOSH, CDC, and HHS to enhance the capac-
ity for involvement in policy-relevant impacts through
 a.  Promotion and increase in direct communication, especially with 
OSHA and state occupational safety and health agencies (Chapter 4, 
page 0).
 b.  Alerts to NIOSH and CDC about HHEs that are relevant to policy-
making outside the CDC system (Chapter 4, page 0).
 c.  Continued regular use of the National Occupational Research Agenda 
(NORA) sector councils and the NIOSH Board of Scientific Counselors 
to disseminate information about the HHE Program (Chapter 4, page 
0).
 d.  Pursuit of a change in the HHE Program’s legislative and regulatory 
authority to improve the capacity to identify hazards in need of HHEs, 
improve the ability to gain entrance to facilities when requested by 
treating physicians or community representatives, and address expo-
sures other than chemical agents (Chapter 4, page 0).
 Recommendation 7: Initiate formal periodic assessment of new and 
emerging hazards. To accomplish this, the HHE Program could
 a.  Evolve from a program that passively receives requests to a proactive 
program that seeks opportunities for field investigations (Chapter , 
page 7).
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 b.  Develop systematic approaches to identify hazards where OSHA per-
missible exposure limits are inadequate or nonexistent, to identify 
unknown hazards, and to identify known hazards encountered under 
new circumstances (Chapter , page 7).
 c.  Establish and periodically review a tickler file of inconclusive or un-
expected evaluation results to determine whether new trends or prob-
lems may be emerging (Chapter , page 7).
 d.  Periodically meet with intramural and extramural research scientists 
and stakeholders in government, academe, labor, and industry to dis-
cuss specific unresolved evaluations, to review aggregate findings, and 
to solicit input about new or emerging hazards or interventions. The 
HHE Program could establish one or more stakeholder groups to as-
sist in identifying exposure circumstances or types of workplaces that 
could be the object of HHE requests likely to have high relevance and 
impact. The NORA sector councils may serve this function (Chapter 
, page 7).
 Recommendation 8: Continue to provide guidance and recommenda-
tions during public health emergencies. To accomplish this, the HHE 
Program could
 a.  Remain diligent by working with NIOSH management to avoid nega-
tive impact on routine activities of the HHE Program as a result of 
emergency response activities (Chapter 4, page 9).
 b.  Develop a mechanism, such as the enlistment of help from training 
program participants and alumni, to ensure continuation of routine 
operations in the absence of staff involved in emergency response 
(Chapter 4, page 9).
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A
Framework for the Review of Research 
Programs of the National Institute for 
Occupational Safety and Health*
This is the second version of a document prepared by the National Academies Committee for the Review of NIOSH Research Programs1 also referred to as the Framework Committee. This document is not a formal report of 
the National Academies—rather, it is a framework proposed for use by multiple 
National Academies evaluation committees to review up to 15 National Institute 
for Occupational Safety and Health (NIOSH) research programs. It is a working 
document subject to modification by the Framework Committee on the basis of 
responses received from evaluation-committee members, NIOSH, stakeholders, 
and the general public during the course of the assessments.
 *Version of 8/10/07.
1 Members of the committee at the time this version was produced were David Wegman, Chair 
(University of Massachusetts Lowell School of Health and Environment), William Bunn III (Inter-
national Truck and Engine Corporation), Carlos Camargo (Harvard Medical School), Susan Cozzens 
(Georgia Institute of Technology), Letitia Davis (Massachusetts Department of Public Health), 
James Dearing (Kaiser Permanente-Colorado), Fred Mettler, Jr. (University of New Mexico School 
of Medicine), Franklin Mirer (Hunter College School of Health Sciences), Jacqueline Nowell (United 
Food and Commercial Workers International Union), Raja Ramani (Pennsylvania State University), 
Jorma Rantanen (International Commission on Occupational Health), Rosemary Sokas (University 
of Illinois at Chicago School of Public Health), Richard Tucker (Tucker and Tucker Consultants, Inc., 
and University of Texas at Austin), and James Zuiches (North Carolina State University). Sammantha 
Magsino (National Academies staff) was the study director. Joseph Wholey (University of Southern 
California), former committee member, contributed to the first version of this document. Part V 
includes brief biographies of current committee members.
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This version reflects several significant changes to the original framework 
document (version 12/19/05) that was used to guide the work of the first four 
evaluation committees (Hearing Loss; Mining; Agriculture, Forestry, and Fish-
ing; and Respiratory Disease). Changes were made in response to feedback from 
members and staff of these committees, as well as other comments on the original 
framework, in order to make the document more useful to evaluation committees 
as they carry out their work. In particular, the following changes were made to the 
framework document during the revision process:
• The wording of some of the relevance and impact scores were edited 
to make the wording more precise and to reduce situations where the 
original scores were non-unique or overlapping (revised scoring cri-
teria are given in Boxes 2 and 3).
• A new table was added to provide explicit guidance to evaluation com-
mittees on how to weigh differences in the observed levels of “research 
priority” and “engagement in appropriate transfer activities” in arriv-
ing at a single integer score for relevance (see Table 6).
• The guidance on scoring was clarified to make more explicit that all 
scores are to be given as integers. 
• The NIOSH logic model was updated (see Figure 1).
• The table on evaluation committee information needs (Table 2) was 
reorganized to be more consistent with the NIOSH logic model, and 
additional information needs identified by the first set of evaluation 
committees were added.
• A worksheet to assist with the development of scores has been deleted 
and key components of the worksheet have been incorporated into 
appropriate sections throughout the document. 
• The organization of the document was modified to more closely follow 
the revised statement of task and to improve readability.
• A number of sections of text originally presented in outline form were 
modified in tables or boxes to make the information more accessible.
This second version of the framework document remains a working document 
subject to further modification by the Framework Committee on the basis of input 
received from evaluation committee members, NIOSH, stakeholders, and the gen-
eral public during the course of the assessments. 
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I. INTRODuCTION
In September 2004, the National Institute for Occupational Safety and Health 
(NIOSH) contracted with the National Academies to conduct a review of NIOSH 
research programs. The goal of this multiphase effort is to assist NIOSH in in-
creasing the impact of its research efforts that are aimed at reducing workplace 
illnesses and injuries and improving occupational safety and health. The National 
Academies assigned the task to the Division on Earth and Life Studies and the 
Institute of Medicine.
The National Academies appointed a committee of 14 members, including 
persons with expertise in occupational medicine and health, industrial health and 
safety, industrial hygiene, epidemiology, civil and mining engineering, sociology, 
program evaluation, communication, and toxicology; representatives of industry 
and of the workforce; and a scientist experienced in international occupational-
health issues. The Committee on the Review of NIOSH Research Programs, re-
ferred to as the Framework Committee (FC), prepared the first version of this 
document during meetings held on May 5-6, July 7-8, and August 15-16, 2005. 
This second version was finalized after the Framework Committee’s May 30-31, 
2007, meeting, based on feedback received on the framework from the first two 
independent evaluation committees, NIOSH leadership, and National Academies’ 
staff, as well as discussions during an earlier FC meeting in April 2006. 
This document is not a report of the National Academies; rather, it presents 
the evaluation framework developed by the FC to guide and provide common 
structure for the reviews of as many as 15 NIOSH programs during a 5-year period 
by independent evaluation committees (ECs) appointed by various divisions and 
boards of the National Academies. It is a working document to be shared with 
NIOSH and the public. This version has been modified by the FC on the basis of 
responses from the ECs, NIOSH, NIOSH stakeholders, and the public; and it may 
be modified again. It is incumbent on the ECs to consult with the FC if portions of 
the evaluation framework presented here are inappropriate for specific programs 
under review. 
I.A. Overview of Charge to Evaluation Committees
At the first meeting of the FC, Lewis Wade, NIOSH senior science adviser, 
emphasized that a review of a NIOSH program should focus on the program’s 
relevance to and impact on health and safety in the workplace. In developing a 
framework, the FC considered the following elements of the charge to the ECs:
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1. Assessment of the program’s contribution, through occupational 
safety and health research, to reductions in workplace hazardous ex-
posures, illnesses, or injuries through
 a. an assessment of the relevance of the program’s activities to the 
improvement of occupational safety and health, and
 b. an evaluation of the impact that the program’s research has had in 
reducing work-related hazardous exposures, illnesses, and injuries. 
 The evaluation committee will rate the performance of the program 
for its relevance and impact using an integer score of 1-5. Impact may 
be assessed directly (for example, on the basis of reductions in ill-
nesses or injuries) or, as necessary, by using intermediate outcomes to 
estimate impact. Qualitative narrative evaluations should be included 
to explain the numerical ratings.
2. Assessment of the program’s effectiveness in targeting new research 
areas and identifying emerging issues in occupational safety and health 
most relevant to future improvements in workplace protection. The 
committee will provide a qualitative narrative assessment of the pro-
gram’s efforts and suggestions about emerging issues that the program 
should be prepared to address.
I.B. Evaluation Committees
Individual ECs will be formed in accordance with the rules of the National 
Academies for the formation of balanced committees. Each EC will comprise per-
sons with expertise appropriate for the specific NIOSH research program under 
review and may include representatives of stakeholder groups (such as labor unions 
and industry), experts in technology and knowledge transfer, and program evalu-
ation. The EC will gather appropriate information from the sponsor (the NIOSH 
research program under review), stakeholders affected directly by NIOSH program 
research, and relevant independent parties. Each EC will consist of about 10 mem-
bers, will meet about three times, and will prepare a report. The National Academies 
will deliver the report to NIOSH within 9 months of the first meeting of the EC. 
EC reports are subject to the National Academies report-review process. 
I.C. NIOSH Strategic goals and Operational Plan
As a prelude to understanding the NIOSH strategic goals and operational 
plan, NIOSH research efforts should be understood in the context of the Occupa-
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tional Safety and Health Act (OSHAct), under which it was created. The OSHAct 
identifies workplace safety and health as having high national priority and gives 
employers the responsibility for controlling hazards and preventing workplace 
injury and illness. The act creates an organizational framework for doing that, 
assigning complementary roles and responsibilities to employers and employees, 
the Occupational Safety and Health Administration (OSHA), the states, the Occu-
pational Safety and Health (OSH) Review Commission, and NIOSH. The act rec-
ognizes NIOSH’s role and responsibilities to be supportive and indirect. NIOSH 
research, training programs, criteria, and recommendations are intended to be used 
to inform and assist those more directly responsible for hazard control (OSHAct 
Sections 2b, 20, and 22).
Section 2b of the OSHAct describes 13 interdependent means of accom-
plishing the national goal, one of which is “by providing for research . . . and 
by developing innovative methods . . . for dealing with occupational safety and 
health problems.”  Sections 20 and 22 give the responsibility for that research to 
NIOSH. NIOSH is also given related responsibilities, including the development 
of criteria to guide prevention of work-related injury or illness; development of 
regulations for reporting on employee exposures to harmful agents; establish-
ment of medical examinations, programs, or tests to determine illness incidence 
and susceptibility; publication of a list of all known toxic substances; assessment 
of potential toxic effects or risks associated with workplace exposure in specific 
settings; and conduct of education programs for relevant professionals to carry 
out the OSHAct purposes. NIOSH is also responsible for assisting the secretary 
of labor regarding education programs for employees and employers in hazard 
recognition and control.
The NIOSH mission is “to provide national and world leadership to prevent 
work-related illness, injury, disability, and death by gathering information, con-
ducting scientific research, and translating the knowledge gained into products 
and services.” To fulfill its mission, NIOSH has established the following strategic 
goals:2
• goal 1: Conduct research to reduce work-related illnesses and 
injuries.
 ° Track work-related hazards, exposures, illnesses, and injuries for 
prevention.
 ° Generate new knowledge through intramural and extramural 
 research programs.
2 See http://www.cdc.gov/niosh/docs/strategic/.
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	 ° Develop innovative solutions for difficult-to-solve problems in 
high-risk industrial sectors.
• goal 2: Promote safe and healthy workplaces through interventions, 
recommendations, and capacity building.
	 ° Enhance the relevance and utility of recommendations and 
guidance.
	 ° Transfer research findings, technologies, and information into 
practice.
	 ° Build capacity to address traditional and emerging hazards.
• goal 3: Enhance global workplace safety and health through inter-
national collaborations.
	 ° Take a leadership role in developing a global network of occupa-
tional health centers.
	 ° Investigate alternative approaches to workplace illness and injury 
reduction and provide technical assistance to put solutions in 
place.
	 ° Build global professional capacity to address workplace hazards 
through training, information sharing, and research experience.
In 1994, NIOSH embarked on a national partnership effort to identify research 
priorities to guide occupational health and safety research for the next decade. 
The National Occupational Research Agenda (NORA) identified 21 high-priority 
research subjects (see Table 1). The NORA was intended not only for NIOSH but 
for the entire occupational health community. In the second decade of the NORA, 
NIOSH is working with its partners to update the research agenda, using an ap-
proach based on industry sectors. NIOSH and its partners are working through 
sector research councils to establish sector-specific research goals and objectives. 
The emphasis is on moving research to practice in workplaces through sector-based 
partnerships. 
Figure 1 is the NIOSH operational plan, presented as a logic model,3 of the 
path from inputs to outcomes for each NIOSH research program. The FC adapted 
the model to develop its framework. NIOSH will provide similar logic models ap-
propriate to each research program evaluated by an EC.
3 Developed by NIOSH with the assistance of the RAND Corporation.
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I.D. Evaluation Committees’ Information Needs
Each NIOSH program under review will provide information to the relevant 
EC, including that outlined in Table 2. The EC may request additional informa-
tion of NIOSH as needed, and NIOSH should provide it as quickly as is practical. 
NIOSH should consider organizing the information listed in Table 2 by subpro-
gram or program as appropriate and to the extent possible.
In addition to the information provided by NIOSH, the EC should indepen-
dently collect additional information that it deems necessary for evaluation (for 
example, the perspectives of stakeholders, such as OSHA, MSHA, unions and work-
forces, and industry). In conducting the review, the EC should continually examine 
how individual projects or activities contribute to the impact and relevance of a 
program as a whole.
TABLE 1 NORA High-Priority Research by Category
Category Priority Research Area
Disease and injury Allergic and irritant dermatitis
Asthma and chronic obstructive pulmonary disease




Musculoskeletal disorders of upper extremities
Trauma




Special populations at risk
Research tools and approaches Cancer research methods





Social and economic consequences of workplace illness and 
injury
Surveillance research methods
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TABLE 2 Evaluation Committee Information Needs
• Program background and resources:
 ° Program history.
 ° Major program challenges. 
 ° Program strategic goals and objectives, past (for period under review) and current.
 ° Major subprograms (if appropriate). 
 ° Results of previous program reviews (for example, annual review by NIOSH leadership team 
or external scientific program reviews).
 ° External factors affecting the program.
• Interactions with stakeholders and with other NIOSH programs:
 ° The role of program research staff in NIOSH policy-setting, OSHA and MSHA standard-
setting, voluntary standard-setting and other government policy functions.
 ° Interactions and working relationships with other NIOSH programs. 
 ° Identification of other institutions and research programs with overlapping or similar 
portfolios and an explanation of the relationship between NIOSH activities and those of 
other institutions.
 ° Key partnerships with employers, labor, other government organizations, academic 
institutions, nonprofit organizations, and international organizations.
• Program inputs:
 ° Program resources (also called production inputs).
  ß Funding by year for period under review.
  ß Funding by objective or subprogram.
  ß Program staffing, FTE’s, and laboratory facilities, by subprogram (if indicated). 
  ß Percentage of program budget that is discretionary (beyond salaries). 
  ß Percentage of program budget that is earmarked. 
  ß Contributions from other agencies (in kind or funds). 
 ° Planning inputs.
  ß Surveillance data, inputs from the Health Hazard Evaluation (HHE) or Fatality 
Assessment Control and Evaluation (FACE) program, or intramural and extramural 
research findings that influenced program goals and objectives.
  ß Planning inputs from stakeholders, for example, advisory groups, NORA teams, and 
professional, industry, and labor groups (specify if any input from groups representing 
small business or vulnerable populations).
  ß Related OSHA, Mine Safety and Health Administration (MSHA) strategic plans, or other input.
  ß Process for soliciting and approving intramural research ideas.
  ß Process for soliciting and approving program-supported extramural research activities.
• Program activities (more details provided in Table 3):
 ° Intramural.
  ß Surveillance activities.
  ß Research activities (projects).
continued
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  ß Transfer activities to encourage implementation of research results for improved 
occupational safety and health (for example, information dissemination, technical 
assistance, and technology and knowledge transfer).
  ß Key collaborations  in intramural activities (for example, with other government agencies, 
academe, industry, and unions).
 ° Extramural funded by NIOSH.
  ß Requests for applications (RFAs) developed by program.
  ß Funded projects: grants, cooperative agreements, and contracts, such as 
	 	 	 ◊	 Surveillance activities.
	 	 	 ◊	 Research activities.
	 	 	 ◊	 Transfer activities.
	 	 	 ◊	 Capacity-building activities.
• Outputs (products of the research program—more details provided in Table 4):
 ° Intramural.
  ß Peer-reviewed publications, agency reports, alerts, and recommendations. 
  ß Databases, Web sites, tools, and methods (including education and training materials).
  ß Technologies developed and patents.
  ß Sponsored conferences and workshops.
 ° Extramural (to the extent practical).
• Intermediate outcomes: 
 ° Standards or guidelines issued by other agencies or organizations based in whole or in part 
on NIOSH research.
 ° Adoption and use of control or personal protective technologies developed by NIOSH.
 ° Evidence of industry, employer, or worker behavioral changes in response to research 
outputs.
 ° Use of NIOSH products by workers, industry, occupational health and safety professionals, 
health care providers, and so on (including internationally).
 ° NIOSH Web-site hits and document requests.
 ° Unique staff or laboratory capabilities that serve as a national resource. 
 ° Other intermediate outcomes.
• End outcomes:
 ° Data on program impact on rates and numbers of injuries and illnesses and exposures in the 
workplace (including trend data, if available).
 ° Documentation of workplace risk reduction (quantitative, qualitative, or both).
• Description of current processes for setting research priorities and identifying emerging 
issues in the workplace.
TABLE 2 Continued
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I.E. Prior Evaluations
Several NIOSH programs have already been evaluated by internal and external 
bodies. The evaluations may have been part of an overall assessment of NIOSH, 
such as the 2005 Performance Assessment Rating Tool (PART) review,4 or the 
evaluation of specific research program elements, such as any external scientific-
program review. NIOSH should inform of, and the ECs should review, all prior 
evaluations of the program under review as an aid to understanding the evolution 
of the program and its elements. The EC evaluations, however, are independent of 
prior reviews and evaluations.
II. SuMMARY OF EvALuATION PROCESS
The ECs will assess the relevance and impact of NIOSH research programs. In 
conducting their evaluations, the ECs should ascertain whether NIOSH is doing 
the right things (relevance) and whether these things are improving health and 
safety in the workplace (impact).
II.A. The Evaluation Flowchart 
(Figure 2)
To address its charge, the FC simplified the logic model of Figure 1 into a 
flowchart (Figure 2) that breaks the NIOSH logic model into discrete, sequential 
program components to be assessed by the EC. Each component of Figure 2 is 
 addressed in greater detail in the indicated section of this document. The FC under-
stands that the activities of any research program will not be as linear as presented 
in either Figures 1 or 2. The major components to be evaluated are
• major program challenges,
• strategic goals and objecties,
• inputs (such as budget, staff, facilities, the institute’s research manage-
ment, the NIOSH Board of Scientific Counselors, the NORA process, 
and NORA work groups),
• actiities (efforts by NIOSH staff, contractors, and grantees, such as 
hazard surveillance; surveillance for injury, illness, and biomarkers 
of effect; exposure-measurement research; safety-systems research; 
injury-prevention research; health-effects research; intervention 
4The PART focuses on assessing program-level performance and is one of the measures of success 
of the budget and performance integration initiative of the president’s management agenda (see CDC 
Occupational Safety and Health at http://www.whitehouse.gov/omb/budget/fy2006/pma/hhs.pdf).
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 research; health-services research; and technology and knowledge 
transfer activities),
• outputs (NIOSH products, such as publications, reports, conferences, 
databases, tools, methods, guidelines, recommendations, education 
and training, and patents),
• intermediate outcomes (responses by NIOSH stakeholders to NIOSH 
products, such as public or private policy change, training and educa-
tion in the form of workshop or seminar attendance, self-reported use 
or repackaging of NIOSH data by stakeholders, adoption of NIOSH-
developed technologies, implemented guidelines, licenses, and reduc-
tion in workplace hazardous exposure), and
• end outcomes (such as reduction in work-related injuries or illnesses 
or hazardous exposures in the workplace).
The flowchart summarizes the FC’s vision of how a program evaluation should 
occur. In evaluating each program or major subprogram, the EC must collect, 
analyze, and evaluate information on items described in each of the boxes of 
Figure 2, regardless of management structure (such as linear or matrix). The FC 
recognizes that the components of any program will not fit perfectly in any category 
in Figure 1 or 2. For example, training and development programs were appropri-
ately defined as outputs by NIOSH in the logic model (Figure 1), but the FC finds 
more value in focusing on the responses to these outputs as intermediate outcomes 
(Figure 2, Box E) in the flowchart. The committee further recognizes that matrix 
organizations may have little control over the input portion of the logic model and 
that matrix program management may have fewer resources of its own on which to 
base its decisions. Following the suggested evaluation procedures, however, should 
ensure a desired level of consistency and comparability among all the ECs. 
Drawing on the program logic model, the flowchart, and EC members’ 
 expertise, the ECs will delineate important inputs and external factors affecting 
the NIOSH research program’s agenda and the consequences of NIOSH research 
activities. Examples of external factors are research activities of industry and other 
federal agencies and the political and regulatory environment. For purposes of this 
review, the results of inputs and external factors are the program research activities, 
outputs, and associated transfer activities that may result in intermediate outcomes 
and possibly end outcomes.
II.B. Steps in Program Evaluation
The FC concludes that useful evaluation requires a disciplined focus on a small 
number of questions or hypotheses typically related to program goals, performance 
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criteria, and performance standards; a rigorous method of answering the questions 
or testing the hypotheses; and a credible procedure for developing qualitative and 
quantitative assessments. The evaluation process developed by the FC is summa-
rized in Box 1 and described in detail in Section III of this document.
III. EvALuATION OF A NIOSH RESEARCH PROgRAM—THE PROCESS
III.A. Analysis of External Factors Relevant to the NIOSH Research Program
As depicted in the logic model (Figure 1), reduction in injury and illness (end 
outcomes) or in exposure (intermediate outcome) is affected by stakeholder activi-
ties (external factors). Actions of those in labor, industry, regulatory entities, and 
others beyond NIOSH’s control are necessary for the implementation of NIOSH 
recommendations. Implementation of research findings may depend on existing 
or future policy considerations. 
External factors may be considered as forces beyond the control of NIOSH 
that may affect the evolution of a program. External factors influence NIOSH’s 
progress through all phases of the logic model and flowchart; from inputs to end 
outcomes (see Figures 1 and 2). Identification of external factors by an EC is essen-
tial because it provides the context for evaluation of the NIOSH program. External 
factors may be best assessed on the basis of the expert judgment of EC members 
who have knowledge of the field of research. Information regarding external fac-
tors should also be sought from NIOSH, OSHA, and MSHA staff and from other 
stakeholders. The EC, however, may choose additional approaches to assess external 
factors. NIOSH should identify and describe external factors early in the evaluation 
sequence (see Table 2). Factors external to NIOSH might have been responsible for 
achieving some outcomes or might have presented formidable obstacles. The EC 
must address both possibilities.
Some external factors may involve constraints on research activities related 
to target populations, methodologic issues, and resource availability. ECs might 
examine whether or not the following are true:
• Projects addressing a critical health need are technologically feasible. 
However, a workforce of appropriate size and with appropriate duration 
and distribution of exposure for measuring a health effect may not exist; 
for example, no population of workers has been exposed for 30 years to 
formaldehyde at the current OSHA permissible exposure limit (PEL), 
so the related cancer mortality cannot yet be directly assessed. 
• Research is inhibited because NIOSH investigators are unable to access 
an adequate study population. Under current policy, NIOSH must 
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 either obtain an invitation by management to study a workplace or 
seek a judicial order to provide authority to enter a worksite. (Co-
operation under court order may well be insufficient for effective 
research.) 
• Research is inhibited because the work environment, materials, and 
historical records cannot be accessed even with management and 
workforce cooperation.
• Adequate or established methods do not exist for assessing the 
environment. 
• The NIOSH contribution to a particular field of research is reduced 
because other institutions are working in the same field.
• NIOSH resources are inadequate to tackle key questions.
Evaluation of the impact of NIOSH research outputs on worker health and 
safety may require consideration of external factors that might impede or aide 
implementation, measurement, and so on. ECs might consider whether or not the 
following are true:
• Regulatory end points are unachievable because of obstacles to regula-
tion or because of differing priorities of the regulatory agencies. For 
example, there may be no implementation of recommendations for 
improved respiratory protection programs for health-care workers 
because of enforcement policies or lack of acceptance by the health-
care institution administrators.
• A feasible control for a known risk factor or exposure is unimple-
mented because the costs of implementation are too high or because 
current economic incentives do not favor such actions. 
• End outcomes are unobservable because baseline and continuing sur-
veillance data are not available. For example, the current incidence 
of occupational noise-induced hearing loss is not known although 
surveillance for a substantial threshold shift is feasible. (NIOSH con-
ducts surveillance of work-related illnesses, injuries, and hazards, but 
comprehensive surveillance is not possible with existing resources.)
• Reductions in adverse effects of chronic exposure cannot be measured. 
For example, 90% of identified work-related mortality is from diseases, 
such as cancer, that arise only after decades of latency after first expo-
sure; therefore, effects of reducing exposure to a carcinogen cannot be 
observed in the timeframe of most interventions.
• A promulgated regulation requires a technology that was developed 
but not widely used.
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• Reductions in fatal traumatic injuries occur because more-hazardous 
manufacturing jobs are replaced by less-hazardous knowledge-based 
jobs.
III.B. Evaluating NIOSH Research Programs by using the Flowchart
The FC used the NIOSH logic model (Figure 1) to define the scope and stages 
of an EC evaluation. The evaluation of the elements in the flowchart (Figure 2) 
summarizes the FC’s vision of how a program evaluation should proceed. FC mem-
bers also identified numerous possible factors to consider in assessing the relevance 
of NIOSH research-program components, including the following:
• The severity or frequency of health and safety hazards addressed and 
the number of people at risk (magnitude) for these hazards. 
• The extent to which NIOSH research programs identify and address 
gender-related issues and issues of vulnerable populations: Vulner-
able populations are defined as groups of workers who have biologic, 
social, or economic characteristics that place them at increased risk 
for work-related conditions or on whom inadequate data have been 
collected. Vulnerable populations include disadvantaged minorities, 
disabled persons, low-wage workers, and non-English-speakers for 
whom language or other barriers present health or safety risks.
• The extent to which NIOSH research programs address the health and 
safety needs of small businesses. 
• The “life stage” of problems being addressed: As the health effects are 
understood, efforts should shift to intervention research, from efficacy 
to intervention, and to intervention-effectiveness research. Gaps in the 
spectrum of prevention need to be addressed; for example, research 
on exposure assessment may be necessary before the next intervention 
steps can be taken. 
• The structure, in addition to the content, of the research program: 
A relevant research program is more than a set of unrelated research 
projects; it is an integrated program involving interrelated surveillance, 
research, and transfer activities.
• Appropriate NIOSH consideration of stakeholder input.
The ECs may consider those and other important factors that bear on relevance 
as they progress through each stage of an evaluation.
The following subsections are intended to guide the EC through the evaluation 
process and flowchart in Figure 2. Each begins with a definition of the component 
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being evaluated, provides questions for the EC to consider during the course of 
its evaluation, and provides some guidance regarding the assessment of the com-
ponent. The FC admittedly provides little guidance regarding the evaluation of 
programs that are organized in a matrix structure or programs that have large 
extramural research components. Because of the uniqueness of each program, 
each EC must determine the most reasonable way to apply the criteria established 
in this document.
III.B.1. Identifying the Period for Evaluation
By studying materials presented by the NIOSH research program and other 
sources, the EC will become familiar with the history of the research program 
 being evaluated and its major subprograms, goals, objectives, resources, and other 
pertinent information. Having that information, the EC should choose the period 
most appropriate for the evaluation. EC efforts should focus on the impact and 
relevance of the NIOSH program in the most recent appropriate period. As a start-
ing point, the ECs might consider three general timeframes:
• 1970-1995, the period from the founding of NIOSH to the initiation 
of NORA (pre-NORA period)
• 1996-2005 (NORA 1 period)
• After 2005 (NORA 2 period)
Those timeframes are provided as general guidance; the period chosen for 
review will take into consideration suggestions from the NIOSH research pro-
gram under review. It is recognized that many of the intermediate and end out-
comes documented since 1996 are consequences of research outputs completed 
before 1996.
III.B.2. Identifying Major Challenges 
(Figure 2, Circle)
Early in the assessment process, the EC itself should identify the major work-
place health and safety challenges for the research program under review. In 
arriving at a list of challenges, the EC should rely on surveillance findings, includ-
ing those of NIOSH investigations of sentinel events (through health-hazard or 
 fatality-assessment programs), external advisory inputs, and its own expert judg-
ment. The EC will then be able to compare its own assessment of workplace chal-
lenges with the NIOSH program goals and objectives. The congruence between the 
two will be useful during the assessment of relevance. 
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III.B.3. Analysis of Research-Program Strategic Goals and Objectives 
(Figure 2, Box A)
The research program goals and objectives should be evaluated with a focus 
on how each program goal is related to NIOSH’s agency wide strategic goals and 
to the program challenges identified in the step above (Section III.B.2.). The im-
portance or relevance of an issue may differ from the influence of NIOSH-funded 
research in addressing it. The EC should recognize that NIOSH research priorities 
may be circumstantial (for example, congressionally funded) rather than based on 
NIOSH’s assessment of the state of knowledge.
Questions to Guide the Ealuation Committee
1. Are the strategic goals and objectives of the program well defined and 
clearly described?
2. How well were program goals and objectives aligned with NORA 1 
priorities during the last decade?
3. How are current program strategic goals and objectives related to cur-
rent NIOSH strategy, including NORA 2?
4. Are the research program goals, objectives, and strategies relevant to 
the major challenges for the research program and likely to address 
emerging problems in the research program (as determined by the EC 
while addressing Section III.B.2.)?
 a. Did past program goals and objectives (research and dissemina-
tion and transfer activities) focus on the most relevant problems 
and anticipate the emerging problems in the research program? 
 b. Do the current program goals and objectives target the most rel-
evant problems?
Assessment
The EC should provide a qualitative assessment that discusses the relevance of 
the program’s goals, objectives, and strategies in relation to its major challenges.
III.B.4. Review of Inputs 
(Figure 2, Box B)
Planning inputs include input from stakeholders, surveillance and intervention 
data, and risk assessments. Production inputs include intramural and extramural 
funding, staffing, management structure, and physical facilities.
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The EC should examine existing intramural and extramural resources and, 
potentially, prior surveys or case studies that might have been developed specifically 
to assess progress in reducing workplace illnesses and injuries and to provide infor-
mation relevant to the targeting of research to future needs. The NIOSH research 
program should provide the EC all relevant planning and production inputs (see 
below and Table 2 for examples).
Planning Inputs
Planning inputs can be qualitative or quantitative. Sources of qualitative inputs 
include the following:
• Federal advisory committees (such as the Board of Scientific Coun-
selors, the Mine Safety and Health Research Advisory Committee, 
and the National Advisory Committee on Occupational Safety and 
Health) 
• NORA research partners, initial NORA stakeholder meetings, later 
NORA team efforts (especially strategic research plans), and the NORA 
Liaison Committee and federal liaison committee recommendations 
• Industry, labor, academe, professional associations, industry asso-
ciations, and the Council of State and Territorial Epidemiologists 
(CSTE) 
• OSHA and MSHA strategic plans and other federal research agendas
Attention should be given to how comprehensive the inputs have been and to 
what extent gaps in input have been identified and considered by NIOSH.
Sources of quantitative inputs include the following:
• Intramural surveillance information, such as descriptive data on expo-
sures and outcomes (appropriate data may be available from a number 
of NIOSH divisions and laboratories) 
• HHEs
• Reports from the FACE program
• Extramural health-outcome and exposure-assessment data from 
OSHA, MSHA (both safety and health inspection data), the Bureau of 
Labor Statistics, the U.S. Department of Defense (DOD), and the U.S. 
Department of Agriculture (USDA) (fatality, injury, and illness surveil-
lance data); state government partners, including NIOSH-funded state 
surveillance programs, such as Sentinel Event Notification System of 
Occupational Risks (SENSOR), Adult Blood Lead Epidemiology and 
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Surveillance (ABLES), and state-based FACE; and nongovernment 
organizations, such as the National Safety Council, the Association of 
Occupational and Environmental Clinics (AOEC), the American So-
ciety of Safety Engineers,  and the American College of Occupational 
and Environmental Medicine
• Appropriate data from investigator-initiated extramural research 
funded by NIOSH
Production Inputs
For the research program under review, NIOSH should identify portions of 
the NIOSH intramural budget, staff, facilities, and management that play major 
roles in the research program. Production inputs should be described primarily in 
terms of intramural research projects, relevant extramural projects (particularly 
cooperative agreements and contracts), HHEs, and related staff. Consideration 
should also be given to leveraged funds provided by such partners as the National 
Institutes of Health (NIH) and the Environmental Protection Agency (EPA) for 
joint requests for applications or program announcements; and to OSHA, MSHA, 
and U.S. Department of Defense (DOD) contracts with NIOSH. 
Assessment of inputs should include EC consideration of the degree to which 
allocation of funding and personnel was commensurate with the resources needed 
to conduct the research and the extent to which funding for the relevant intramural 
research activity has been limited by lack of discretionary spending beyond salaries 
(travel, supplies, external laboratory services, and so on). Thus, assessments should 
consider the adequacy of the qualitative and quantitative planning and production 
inputs, given the tasks at hand.
Questions to Guide the Ealuation Committee
1. Do planning, production, and other input data promote program 
goals? 
2. How well are major planning, production, and other program inputs 
used to support the major activities? 
3. Is input obtained from stakeholders, including input representing 
vulnerable working populations and small businesses?
4. Are production inputs (intramural and extramural funding, staffing, 
management, and physical infrastructure resources) consistent with 
program goals and objectives?
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Assessment
The EC should provide a qualitative assessment that discusses the quality, 
adequacy, and use of inputs. 
III.B.5. Review of Activities 
(Figure 2, Box C)
Activities are defined as the efforts and work of a program’s staff, grantees, and 
contractors. For present purposes, activities of the NIOSH program under review 
are divided into research and transfer activities. Table 3 is intended to guide the 
EC and NIOSH as to the type and organization of information required to evalu-
ate program activities. The table may be incomplete, and some types of research 
activity may not be applicable to a given NIOSH program. Research activities in-
clude safety research, health-outcomes research, safety-design research, and safety-
systems research. Transfer activities include information dissemination, training, 
technical assistance, and education designed to translate research outputs into 
content and formats that are designed for application in the workplace. Depend-
ing on the scope of the program under review, activities may also be grouped by 
research-program objectives or subprograms. 
Conventional occupational safety and health research focuses appropriately on 
injury, illness, or death; on biomarkers of exposure; and on health effects of new 
technology, personal protective equipment, and regulations. A focus on surveil-
lance research may be needed when available data inputs are inadequate. A focus 
on socioeconomic and policy research and on diffusion research is also needed to 
effect change, because not all relevant intermediate outcomes occur in the work-
place. NIOSH may be able to affect important outcomes farther out on the causal 
chain so as to influence health and safety in the workplace. Other research that 
might prove important in addressing NIOSH’s mission includes the following: 
• Surveillance research to assess the degree of significant or systematic 
underreporting of relevant injuries, illnesses, and biomarkers 
• Socioeconomic research on cost-shifting between worker compensa-
tion and private insurance
• Research on methods to build health and safety capacity in community 
health centers that serve low-income or minority-group workers and 
to improve recognition and treatment of work-related conditions
• Transfer research to change health and safety knowledge of adolescents 
while they are in high school to improve the likelihood of reduced 
injuries as they enter the workforce
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TABLE 3 Examples of NIOSH Program Research and Transfer Activities
Surveillance (including hazard and injury, illness, and biomarkers of exposure or effect health 
surveillance and evaluation of surveillance systems)
Health-effects research (illnesses, injuries, and biomarkers):
Epidemiology
Toxicology
Physical and safety risk factors (laboratory-based)






Safety (traumatic injury) hazards
Safer-design and safety-systems research
Intervention research:
Control technologies





Policy (such as alternative approaches to targeting inspections)
Design for safety
Emergency preparedness and disaster response 




Health-services and other research:
Access to occupational health care
Infrastructure—delivery of occupational-health services, including international health and 
safety
Socioeconomic consequences of work-related injuries and illnesses
Worker compensation
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• Community-based participatory research on differences between re-
cently arrived immigrants and U.S.-born workers regarding percep-
tions of acceptable health and safety risks so that programs can be 
targeted to meet the workforce training needs of immigrant workers
Transfer activities should be reviewed to determine whether the NIOSH pro-
gram appropriately targets its outputs in a manner that will have the greatest 
impact. Ideally, information dissemination should be proactive, and strategic dis-
semination should be informed by research on the diffusion of new technologies, 
processes, and practices. Highly relevant information and technology transfer 
should include plans for appropriate transfer to all appropriate worker populations, 
including those considered vulnerable. Training should be incorporated into the 
strategic goals of all research fields where appropriate.
The EC should review project-level research and transfer activities (including 
surveillance activities) that have been completed, are in progress, or planned by 
the program under review. The program under review should provide a list of 
activities and specify whether they are intramural or extramural. For each extra-
mural project, the key organizations and principal investigators’ names should be 
requested, as should whether the project was in response to a request for proposal 
or a request for application. For each intramural project, the EC should ask NIOSH 
to provide a list of key collaborators (from another government agency, academe, 
industry, or unions).
The EC should evaluate each of the research activities outlined in Table 3 if it 
forms an important element of the program research. In the case of a sector-based 
research program (for example, mining or construction) in which health-effects 
research is not being reviewed, the EC should determine what research inputs 
influence the program’s strategic goals and objective, and then assess the value of 
the inputs.
Questions to Guide the Ealuation Committee in Assessing Research Actiities
1. What are the major subprograms or groupings of activities within the 
program?
2. Are activities consistent with program goals and objectives?
3. Are research activities relevant to the major challenges of the research 
program?
 a. Do they address the most serious outcomes?
 b. Do they address the most common outcomes?
 c. Do they address the needs of both sexes, vulnerable working popu-
lations, and small businesses?
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4. Are research activities appropriately responsive to the input of 
stakeholders? 
5. To what extent are partners involved in the research activities?
6. Are partners involved early in the research process so that they could 
participate in determining research objectives and research design?
7. Were original resource allocations appropriate for the research activi-
ties, and do they remain appropriate?
8. To what extent does peer reviews (internal, external, and midcourse) 
affect the activities?
9. Is there adequate monitoring of quality-assurance procedures to 
 ensure credible research data, analyses, and conclusions?
Questions to Guide the Ealuation Committee in Assessing Transfer Actiities
1. Is there a coherent planned program of transfer activities?
2. Are the program’s information dissemination, training, education, 
technical assistance, or publications successful in reaching the work-
place or relevant stakeholders in other settings? How widespread is the 
response? 
3. To what degree have stakeholders responded to NIOSH information 
and training products?
4. Is there evidence that the formats for information products were 
 selected in response to stakeholder preferences?
5. To what extent do program personnel rely on assessment of stake-
holder needs and reactions to prototype information and training 
projects (formative evaluation techniques)?
6. To what extent does the program build research and education capac-
ity internally and among stakeholders?
Assessment
For this part of the assessment, the EC will provide a qualitative assessment that 
discusses relevance. This assessment should include consideration of the external 
factors identified in Section III.A. that constrain choices of research projects and 
the relevance and effectiveness of transfer activities. The EC should consider the 
appropriateness of resource allocations. A highly relevant program would address 
high-priority needs, produce high-quality results, be appropriately collaborative, 
be of value to stakeholders, and be substantially engaged in transfer activities. A 
program may be less relevant to the extent that those key elements are not up to the 
mark or are missing. The discussion should cover those aspects in sufficient detail 
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to arrive at a qualitative assessment of the activities. Assessment of the transfer 
 activities must include considerations of program planning, coherence, and impact. 
The EC might also consider the incorporation of international research results into 
NIOSH knowledge-transfer activities for industry sectors in the United States.
III.B.6. Review of Outputs 
(Figure 2, Box D)
An output is a direct product of a NIOSH research program. Outputs may 
be designed for researchers, practitioners, intermediaries, and end-users, such as 
consumers. Outputs can be in the form of publications in peer-reviewed journals, 
recommendations, reports, Web-site content, workshops and presentations, data-
bases, educational materials, scales and methods, new technologies, patents, techni-
cal assistance, and so on. Outputs of the research program’s extramurally funded 
activities should also be considered. Table 4 lists examples of major outputs to be 
considered by the EC. The NIOSH research program should make every effort to 
include all pertinent data of the types listed in the table.
Outputs may be tailored to the intended audience to communicate information 
most effectively and increase the likelihood of comprehension, knowledge, attitude 
formation, and behavioral intent. The extent of use of formative evaluation data 
(data gathered before communication for the purpose of improving the likelihood 
of the intended effects) and the extent of intended user feedback in the design of 
the output can be considered indicators of appropriate quality assessment. 
Some activities such as collaborations can also legitimately be conceptualized as 
outputs, because the collaboration itself is a result of NIOSH efforts. Cooperation, 
coordination, more intensive collaboration, and eventual formal partnering can be 
considered important outputs leading to desirable intermediate outcomes. Tech-
nology and knowledge transfer is greatly facilitated through such relationships. The 
extent of collaboration with other organizations in the determination of research 
agendas, the conduct of research, the dissemination of research results, and interor-
ganization involvement in the production of outputs can all be measures of output 
quality and quantity. The EC may consider coauthorship while trying to determine 
the importance of NIOSH research to the broader research community. 
The NIOSH program should provide information on all relevant outputs of 
the program under review produced during the chosen period. 
Questions to Guide the Ealuation Committee
	 1. What are the major outputs of the research program?
	 2. Are output levels consistent with resources allocated (were resources 
allocated and used efficiently to produce outputs)?
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TABLE 4 Examples of Research-Program Outputs to Be Considered
Peer-reviewed publications by NIOSH staff:
Number of original research articles by NIOSH staff
Number of review articles by NIOSH staff (including best-practices articles)
Complete citation for each publication
Complete copies of the “top five” articles
Collaboration with other public- or private-sector researchers
Publications in the field of interest with other support by investigators also funded by NIOSH 
(for example, ergonomic studies with other support by an investigator funded by NIOSH 
to do ergonomics work, in which case NIOSH should get some credit for seeding interest or 
drawing people into the field)
Peer-reviewed publications by external researchers funded by NIOSH:
Number of NIOSH-funded original research articles by external researchers
Number of NIOSH-funded review articles by external researchers (including best-practices 
articles)
Complete citation for each written report 
Complete copies of the “top five” articles
Collaboration with other government or academic researchers
NIOSH reports in the research program:
Number of written reports
Complete citation for each written report 
Complete copies of the “top five” reports
Sponsored conferences and workshops:
Number of sponsored conferences
Number of sponsored workshops
Description of conferences and workshops (title, date, sponsors, target audience, number of 
participants, and resulting products)
NIOSH’s assessment of value or impact 
Databases:
Number of major databases created by NIOSH staff
Number of major databases created by external researchers funded by NIOSH grants
Description of databases:
 Title, objective (in one to four sentences), and start and stop dates
 Partial vs. complete sponsorship (if partial, who were cosponsors?)
 Study or surveillance-system design, study population, and sample size
 Primary “products” of the database (such as number of peer-reviewed articles and reports)
Complete copies of the “top two” publications or findings, to date, from each database
continued
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	 3. Does the research program produce outputs that address high-priority 
areas?
	 4. To what extent does the program generate important new knowledge 
or technology?
	 5. Are there widely cited peer-reviewed publications considered to report 
“breakthrough” results?
	 6. What, if any, internal or external capacity-building outputs are 
documented?
	 7. Are outputs relevant to both sexes, vulnerable populations, and do they 
address health disparities?
	 8. Are outputs relevant to health and safety problems of small 
businesses?
Recommendations:
Number of major recommendations
Description of recommendations:
 Complete citation (article, report, or conference where recommendation was made)
 Summary in one to four sentences
 Percentage of target audience that has adopted recommendation 1, 5, and 10 years later
 Up to three examples of implementation in the field
Identification of “top five” recommendations to date
Tools, methods, and technologies (TMT):
Number of major TMT (includes training and education materials)
Descriptions of TMT
 Title and objective of TMT (in one to four sentences)
 Complete citation (if applicable)
 Percentage of target audience that has used TMT 1, 5, and 10 years later
 Up to three examples of implementation in the field
Identification of “top five” TMT to date
Patents:
Total number of patents
For each:
 Title and objective (in one to four sentences)
 Complete citation
 Percentage of target audience that has used product 1, 5, and 10 years later
 Up to three examples of implementation in the field
Identification of “top five” patents to date
Miscellaneous:
Any other important program outputs
TABLE 4 Continued
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	 9. Are products user-friendly with respect to readability, simplicity, and 
design?
10. To what extent does the program help to build the internal or extra-
mural institutional knowledge base?
11. Does the research produce effective cross-agency, cross-institute, or 
internal-external collaborations?
12. To what extent does the program build research and education capac-
ity (internal or external)? 
Assessment
The EC should provide a qualitative assessment discussing relevance and utility. 
The outputs of a highly ranked program will address needs in high-priority areas, 
contain new knowledge or technology that is effectively communicated, contribute 
to capacity-building inside and outside NIOSH, and be relevant to the pertinent 
populations. The discussion should cover those aspects in sufficient detail to sup-
port the qualitative assessment of the outputs.
III.B.7. Review of Intermediate Outcomes 
(Figure 2, Box E)
Intermediate outcomes are important indicators of stakeholder response to 
NIOSH outputs. They reflect the impact of program activities and may lead to the 
desired end outcome of improved workplace safety and health. Intermediate out-
comes include the production by those outside of NIOSH of guidelines or regula-
tions based wholly or partly on NIOSH research (products adopted as national or 
international public policy or as policy or guidelines by private organizations or 
industry); contributions to training and education programs sponsored by other 
organizations; use of publications or other materials by workers, industry, and 
occupational safety and health professionals in the field; and citations of NIOSH 
research by industrial and academic scientists. 
Intermediate outcomes allow inference that a program’s outputs are associated 
with observed changes in the workplace. Thus, an intermediate outcome reflects 
an assessment of worth by NIOSH stakeholders (such as managers in indus-
trial firms) about NIOSH research or its products (for example, NIOSH training 
workshops). Intermediate outcomes that are difficult to monitor but may be valid 
indicators of relevance or utility include self-report measures by users of NIOSH 
outputs. Such indicators include the extent to which key intermediaries find value 
in NIOSH products or databases for the repackaging of health and safety informa-
tion, the extent to which NIOSH recommendations are in place and attended to in 
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 workplaces, and employee or employer knowledge of and adherence to NIOSH-
recommended practices. 
Questions to Guide the Ealuation Committee
1. Do program outputs result in or contribute to stakeholder training or 
education activities used in the workplace or in school or apprentice 
programs? If so, how?
2. Do program activities and outputs result in regulations, public policy, 
or voluntary standards or guidelines that are transferred to or created 
by the workplace?
3. Has the program resulted in changes in employer or worker practices 
associated with the reduction of risk (for example, in the adoption of 
new feasible control or personal protective technologies or administra-
tive control concepts)?
4. Does the program contribute to changes in health-care practices 
to improve recognition and management of occupational health 
conditions?
5. Does the program result in research partnerships with stakeholders 
that lead to changes in the workplace? 
6. To what extent do the program’s stakeholders find value in NIOSH 
products (as shown by document requests, Web-site hits, conference 
attendance, and so on)?
7. Does the program or a subprogram provide unique staff or laboratory 
capability that is a necessary national resource?  If so, is it adequate, or 
does it need to be enhanced or reduced?
8. Has the program resulted in interventions that protect both sexes, 
vulnerable workers, or address the needs of small businesses?
9. To what extent did the program contribute to increased capacity at 
worksites to identify or respond to safety and health threats? 
Assessment
Only a qualitative assessment of product development, usefulness, and impact 
is required at this point in the EC report. Some thought should be given to the 
relative value of intermediate outcomes, and the FC recommends applying the well-
accepted hierarchy-of-controls model. The discussion could include comments on 
how widely products have been used or programs implemented. The qualitative 
discussion should be specific as to the various products developed by the program 
and the extent of their use by specific entities (industry, labor, government, and 
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so on) for specific purposes. Whether the products have resulted in changes in the 
workplace or in the reduction of risk should be discussed. The recognition accorded 
to the program or the facilities by its peers (such as recognition as a “center of 
excellence” by national and international communities) should be considered in 
the assessment. To be highly ranked, a program should have high performance in 
most of the relevant questions in this section. An aspect of the evaluation can be 
whether the same changes in stakeholder activities and behaviors would probably 
have occurred without NIOSH efforts. 
III.B.8. Review of End Outcomes 
(Figure 2, Box F)
It is necessary for the EC to assess, to the greatest extent possible, NIOSH’s 
contribution to end outcomes—improvements in workplace health and safety (im-
pact). For purposes of this evaluation, end outcomes are health-related changes that 
are a result of program activities, including decreases in injuries, illnesses, deaths 
and exposures or risk. Data on reductions in work-related injuries, illnesses, and 
hazardous exposures will be available for some programs, and in some cases they 
will be quantifiable. It is possible, however, to evaluate the impact of a NIOSH 
research program using either intermediate outcomes or end outcomes. If there is 
no direct evidence of improvements in health and safety, intermediate outcomes 
may be used as proxies for end outcomes in assessing impact as long as the EC 
qualifies its findings. The EC will describe the realized or potential benefits of the 
NIOSH program. Examples of realized intermediate outcomes are new regulations 
and widely accepted guidelines, work practices, and procedures, all of which may 
contribute measurably to enhancing health and safety in the workplace. 
The FC recognizes that assessing the causal relationship between NIOSH re-
search and specific occupational health and safety outcomes is a major challenge 
because NIOSH does not have direct responsibility or authority for implement-
ing its research findings in the workplace. Furthermore, the benefits of NIOSH 
research program outputs can be realized, potential, or limited to the knowledge 
gained. Studies that conclude with negative results may nevertheless have incor-
porated excellent science and contribute to the knowledge base. The generation of 
important knowledge is a recognized form of outcome in the absence of measur-
able impacts.  
The impact of an outcome depends on the existence of a “receptor” for research 
results, such as a regulatory agency, a professional organization, an employer, and 
an employee organization. The EC should consider questions related to the various 
stages that lead to outputs, such as these:
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1. Did NIOSH research identify a gap in protection or a means of reduc-
ing risk? 
2. Did NIOSH convey that information to potential users in a usable 
form?  
3. Were NIOSH research results (for example, recommendations, tech-
nologies) applied? 
4. Did the applied results lead to desired outcomes?
Quantitative data are preferable to qualitative, but qualitative analysis may be 
necessary. Sources of quantitative data include the following: 
• Bureau of Labor Statistics (BLS) data on fatal occupational injuries 
(the Census of Fatal Occupational Injuries) and nonfatal occupational 
injuries and illnesses (the annual Survey of Occupational Injury and 
Illnesses) 
• NIOSH intramural surveillance systems, such as the National Elec-
tronic Injury Surveillance System, the coal-worker x-ray surveillance 
program, and agricultural-worker surveys conducted by NIOSH in 
collaboration with USDA
• State-based surveillance systems, such as the NIOSH-funded ABLES, 
and the SENSOR programs (for asthma, pesticides, silicosis, noise-
induced hearing loss, dermatitis, and burns)
• Selected state worker-compensation programs
• Exposure data collected in the OSHA Integrated Management Infor-
mation System
The FC is unaware of mechanisms for surveillance of many occupationally 
related chronic illnesses, such as cancers that arise from long exposure to chemicals 
and other stressors. The incidence and prevalence of many such outcomes are best 
evaluated by investigator-initiated research. Research that leads to new, effective 
surveillance concepts or programs warrants special recognition.
The EC should recognize the strengths and weaknesses of outcome data 
sources. Quantitative accident, injury, illness, and employment data and databases 
are subject to error and bias and should be used by the EC only for drawing infer-
ences after critical evaluation and examination of available corroborating data. 
For example, it is widely recognized that occupational illnesses are poorly docu-
mented in the BLS Survey of Occupational Injuries and Illnesses, which captures 
only incident cases among active workers. It is difficult for health practitioners to 
diagnose work-relatedness of most illnesses that may not be exclusively related to 
work; furthermore, few practitioners are adequately trained to make such an as-
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sessment. Many of those illnesses have long latencies and do not appear until years 
after people have left the employment in question. Surveillance programs may sys-
tematically undercount some categories of workers, such as contingent workers. 
In addition to measures of illness and injury, measures of exposure to chemical 
and physical agents and to safety and ergonomic hazards can be useful. Exposure 
or probability of exposure can serve as an appropriate proxy for disease or injury 
when a well-described occupational exposure-health association exists. In such 
instances, a decrease in exposure can be accepted as evidence that the end outcome 
of reduced illness or injury is being achieved. That is necessary particularly when 
the latent period between exposure and disease outcome, as in the case of asbestos 
exposure and lung cancer, makes effective evaluation of the relevant end outcome 
infeasible. 
As an example of how an exposure level can serve as a proxy, reduction in the 
number of sites that exceed an OSHA PEL or an American Conference of Gov-
ernmental Industrial Hygienists threshold limit value is a quantitative measure of 
improvement of occupational health awareness and reduction of risk. In addition 
to exposure level, the number of people exposed and the distribution of exposure 
levels are important. Those data are available from multiple databases and studies 
of exposure. Apart from air monitoring, such measures of exposure as biohazard 
controls, reduction in requirements for use of personal protective equipment, and 
reduction in ergonomic risks are important.
Challenges posed by inadequate or inaccurate measurement systems should not 
drive programs out of difficult fields of study, and the EC will need to be aware of such 
a possibility. In particular, contingent and informal working arrangements that place 
workers at greatest risk are also those on which surveillance information is almost 
totally lacking, so novel methods for measuring impact may be required. 
The commitment of industry, labor, and government to health and safety are 
critical external factors. Several measures of that commitment can be useful for the 
EC: monetary commitments, attitude, staffing, and surveys of relative importance. 
To the extent that resources allocated to safety and health are limiting factors, the 
EC should explicitly assess NIOSH performance in the context of constraints.
Questions to Guide the Ealuation Committee
1. What are the amounts and qualities of relevant end-outcomes data 
(such as injuries, illness, exposure, and productivity affected by 
health)? 
2. What are the temporal trends in those data?
3. Is there objective evidence of improvement in occupational safety or 
health?
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4. To what degree is the NIOSH program or subprogram responsible for 
improvement in occupational safety or health?
5. If there is no time trend in the data, how do findings compare with data 
from other comparable U.S. groups or the corresponding populations 
in other countries?
6. What is the evidence that external factors have affected outcomes or 
outcome measures?
7. Has the program been responsible for outcomes outside the United 
States that have not been described in another category? 
Assessment
The EC should provide a qualitative assessment of the program and subpro-
gram impact, discussing the evidence of reductions in injuries and illnesses or their 
appropriate proxies.
III.B.9. Review of Potential Outcomes
There may be health and safety impacts not yet appreciated and other benefi-
cial social, economic, and environmental outcomes as a result of NIOSH activities. 
NIOSH study results may be influential outside the United States, and there may be 
evidence of implementation of NIOSH recommendations and training programs 
abroad.
Questions to Guide the Ealuation Committee
1. Is the program likely to produce a favorable change that has not yet 
occurred or not been appreciated?
2. Has the program been responsible for social, economic, security, or 
environmental outcomes?
3. Has the program’s work had an impact on occupational health and 
safety in other countries?
Assessment
The EC may discuss other outcomes, including beneficial changes that have 
not yet occurred; social, economic, security, or environmental outcomes; and the 
impact that NIOSH has had on international occupational safety and health. 
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III.B.10. Summary Evaluation Ratings and Rationale
The EC should use its expert judgment to rate the relevance and impact of 
the overall research program by first summarizing its assessments of the major 
subprograms and then appropriately weighting the subprograms to determine the 
overall program ratings. 
Table 5 provides some background context to aid the EC in reaching overall 
ratings for relevance and impact. The EC could consider the items in Table 5 for 
each subprogram then for the overall program and assess the relevance of the re-
search subprograms and program by reviewing earlier responses to the questions 
in Sections III.B.2. through III.B.5. (reviews of program challenges, strategic goals 
and objectives, inputs, and activities). Items 1-4 in Table 5 are pertinent to assess-
ing relevance. 
To assess overall impact, the EC first needs to consider the available evidence of 
changes in work-related risks and adverse effects and external factors related to the 
changes. The EC should review the responses to the questions in Sections III.B.6. 
through III.B.8. (reviews of outputs, intermediate outcomes, and end outcomes) 
and systematically assess the impact of the research program and its subprograms. 
Items 5-7 in Table 5 will be helpful. The EC should evaluate separately the impact 
of the research and the impact of transfer activities. Transfer activities occur in 
two contexts: NIOSH efforts to translate intellectual products into practice and 
stakeholder efforts to integrate NIOSH results into the workplace. High impact 
assessments require the EC’s judgment that the research program has contributed 
to outcomes; for example, outcomes have occurred earlier than they would have 
or are better than they would have been in the absence of the research program, 
TABLE 5 Background Context for Program Relevance and Impact 
Assess the following for each subprogram:
 
1. Relevance of current and recently completed research and transfer activities to objective 
improvements in workplace safety and health. 
2. Contributions of NIOSH research and transfer activities to changes in work-related practices 
and reduction in workplace exposures, illnesses, or injuries.
3. Contributions of NIOSH research and transfer activities to improvements in work-related 
practices.
4. Contributions of NIOSH research to productivity, security, or environmental quality 
(beneficial side effects).
5. Evidence of reduction of risk in the workplace (intermediate outcome). 
6. Evidence of reduction in workplace exposure, illness, or injuries (end outcome). 
7. Evidence of external factors that prevented translation of NIOSH research results into 
intermediate or end outcomes.
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or outcomes would have occurred were it not for external factors beyond NIOSH’s 
control or ability to plan around.
The EC must assign one overall integer score for the releance of the research 
program to the improvement of occupational safety and health and one overall 
integer score for the impact of the program on the improvement of occupational 
safety and health. The EC will use its expert judgment, summary assessment of 
research-program elements, and any appropriate information to arrive at those two 
scores. In light of substantial differences among the types of research programs 
that will be reviewed and the challenge to arrive at a summative evaluation of both 
relevance and impact, the FC chose not to construct an algorithm to produce the 
two final ratings.
Relevance and impact scores will be based on five-point categorical scales 
established by the FC (see Boxes 2 and 3) in which 1 is the lowest and 5 the highest 
rating. The FC has made an effort to establish mutually exclusive rating categories 
in the scales. When the basis of a rating fits more than one category, the highest 
applicable score should be assigned. It is up to the EC to determine how individual 
subprograms should influence final scores. Single integer values should be assigned. 
Final program ratings will consist of integer scores for relevance and impact and 
prose justification of the scores. 
Box 2 includes the criteria for scoring the overall relevance of the NIOSH 
research program. As discussed in previous sections, numerous factors can be con-
sidered in assessing relevance. The scoring criteria focus on two: the EC assessment 
BOX 2 
Scoring Criteria for Relevance
5	=	 Research	is	in	high-priority	subject	areas	and	NIOSH	is	significantly	engaged	in	appro-
priate	transfer	activities	for	completed	research	projects/reported	research	results.
4	=	 Research	 is	 in	 priority	 subject	 areas	 and	 NIOSH	 is	 engaged	 in	 appropriate	 transfer	
activities	for	completed	research	projects/reported	research	results.
3	=	 Research	 is	 in	 high	 priority	 or	 priority	 subject	 areas,	 but	 NIOSH	 is	 not	 engaged	 in	
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of whether the program appropriately sets priorities among research needs and the 
EC assessment of how engaged the program is in appropriate transfer activities. 
Table 6 provides some guidance regarding how the EC may weight research priori-
ties and transfer levels when determining relevance scores. 
The EC will consider both completed research and research that is in progress and 
related to likely future improvements in its assessment of relevance. The EC should 
keep in mind how well the program has considered the frequency and severity of the 
problems being addressed; whether appropriate attention has been directed to both 
sexes, vulnerable populations, or hard-to-reach workplaces; and whether the differ-
ent needs of large and small businesses have been accounted for. It is up to the EC to 
determine how to consider external factors in assigning program scores.
Box 3 includes the criteria established for the rating of impact. In general, the 
EC will consider completed research outputs during the assessment of impact. In 
assigning a score for impact, it is important to recognize that a “major contribu-
tion” (required for a score of 5) does not imply that the NIOSH program was 
solely responsible for observed improvements in worker health and safety. Many 
factors may be required to effect improvements. The EC could say that NIOSH 
made “major contributions” if the improvements would not have occurred when 
they did without NIOSH efforts.
BOX 3 











1	=	 Research	 activities	 and	 outputs	 do	 not	 result	 in	 or	 are	 NOT	 likely	 to	 have	 any	
application.
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The FC has some concern that the imposed scoring criteria for impact might 
be considered a promotion of the conventional occupational-health research para-
digm that focuses on health-effects and technology research without much empha-
sis on the socioeconomic, policy, surveillance, and diffusion research (as opposed to 
diffusion activities) needed to effect change. The EC should remember that not all 
intermediate outcomes occur in the workplace. Important outcomes that NIOSH 
can effect also occur much farther out on the causal chain. NIOSH, for example, has 
an important role to play in generating knowledge that may contribute to changing 
norms in the insurance industry, in health-care practice, in public-health practice, 
and in the community at large. The EC may find that some of those issues need to 
be addressed and considered as external factors that facilitate or limit application 
of more traditional research findings. Given the rapidly changing nature of work 
and the workforce and some of the intractable problems in manufacturing, min-
ing, and some other fields, the EC is encouraged to think beyond the traditional 
paradigm.
III.C. Assessment of NIOSH Process for Targeting Priority Research Needs  
and Committee Assessment of Emerging Issues
The second charge to the EC is the assessment of the research program’s effec-
tiveness in targeting new research and identifying emerging issues in occupational 
safety and health most relevant to future improvements in workplace protection. 
The EC is also asked to provide a qualitative narrative assessment of the program’s 
TABLE 6 Guidance for Weighting Research Priority and Engagement in 
Appropriate Transfer Activities in the Application of Relevance Score
Assessment of Research Priority Engagement in Applicable Transfer Activities Applicable Score
High priority Significantly engaged 5
High priority Engaged 4
High priority Not  engaged 3
Priority Significantly engaged 4
Priority Engaged 4
Priority Not  engaged 3
Lesser priority Significantly engaged 3
Lesser priority Engaged 3
Lesser priority Not  engaged 2
Not focused on priorities Significantly engaged 2
Not focused on priorities Engaged 2
Not focused on priorities Not  engaged 1
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efforts and to make suggestions about emerging issues that the program should be 
prepared to address. Among the most challenging aspects of research in illness and 
injury prevention are the identification of new or emerging needs or trends and 
the formulation of a research response that appropriately uses scarce resources in 
anticipation of them. 
The EC should review the procedures that NIOSH and the research program 
have in place to identify needed research relevant to the NIOSH mission and should 
review the success that NIOSH has had in identifying and addressing research 
related to emerging issues. It should examine leading indicators from appropriate 
federal agencies, such as EPA, the Department of Labor, the National Institute of 
Standards and Technology, NIH, DOD, and the Department of Commerce. Those 
indicators should track new technologies, new products, new processes, and disease 
or injury trends. 
One source of information deserving particular attention is NIOSH HHE 
 reports. The HHE program offers a potential mechanism for identifying emerging 
research needs that could be incorporated as input into each of the programs evalu-
ated. The EC should determine whether the program under review appropriately 
considers pertinent HHE investigation findings. Additional emerging issues may be 
revealed through consideration of NIOSH and the NIOSH-funded FACE reports, 
the AOEC reports, the U.S. Chemical Safety Board investigations, and SENSOR 
and other state-based surveillance programs. Appropriate federal advisory commit-
tees and other stakeholder groups should also be consulted to provide qualitative 
information.
The EC should systematically assess how the research program and its sub-
programs target new research by evaluating each subprogram for the items listed in 
Table 7. The EC will have to determine how best to weight subprogram contributions 
in the program’s targeting of new research.
TABLE 7 Targeting of New Research and Identification of Emerging Issues 
Assess the following for each subprogram:
1. Past and present effectiveness in targeting most relevant research needs.
2. Effectiveness in targeting research in fields most relevant to future improvements in 
occupational safety and health.
3. Contribution of NIOSH research to enhancement of capacity in government or other 
research institutions.
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Questions to Guide the Ealuation Committee
1. What information does NIOSH review to identify emerging research 
needs?
 a. What is the process for review?
 b. How often does the process take place?
 c. How are NIOSH staff scientists and NIOSH leadership engaged?
 d. What is the process for moving from ideas to formal planning and 
resource allocation?
2. How are stakeholders involved?
 a. What advisory or stakeholder groups are asked to identify emerg-
ing research targets?
 b. How often are such groups consulted, and how are suggestions 
followed up?
3. What new research targets have been identified for future development 
in the program under evaluation?
 a. How were they identified?
 b. Were lessons that could help to identify other emerging issues 
learned?
 c. Does the EC agree with the issues identified and selected as im-
portant and with the NIOSH response, or were important issues 
overlooked?
 d. Is there evidence of unwise expenditure of resources on unimport-
ant issues?
The EC members should use their expert judgment both to evaluate the 
emerging research targets identified by NIOSH and to provide recommendations 
to NIOSH regarding additional research that NIOSH has not yet identified. Recom-
mendations should include a brief statement of their rationale.
Iv. EvALuATION COMMITTEE REPORT TEMPLATE
Consistency and comparability among EC report formats is desirable, but 
the FC recognizes that each NIOSH research program is different and that each 
EC is independent. The outline provided in Box 4 flows from the FC’s review of 
NIOSH’s generalized logic model (Figure 1), the evaluation flowchart (Figure 2), 
and the assessment model described earlier in this document. The EC should feel 
free to use or adapt this outline as necessary when organizing its final report. The 
FC encourages each EC to look at prior EC reports for organizational ideas.
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BOX 4 
Suggested Outline for Evaluation Committee Reports
I.  Introduction
























III.  NIOSH Targeting of New Research and Identification of Emerging Issues (Charge 2)
The	EC	should	assess	 the	progress	 that	 the	NIOSH	program	has	made	 in	 targeting	new	
research	in	occupational	safety	and	health.	The	EC	should	assess	whether	the	NIOSH	pro-
gram	has	 identified	 important	emerging	 issues	 that	appear	especially	 important	 in	 terms	
of	relevance	to	the	mission	of	NIOSH.	The	EC	should	respond	to	NIOSH’s	perspective	and	
add	its	own	recommendations.





Appendix A — Framework Document
Appendix B — Methods and Information-Gathering
Appendix C —  List of NIOSH and Related Materials Collected in the Process of the 
Evaluation
Copyright © National Academy of Sciences. All rights reserved.
The Health Hazard Evaluation Program at NIOSH 

B
Materials Provided by the NIOSH 
Health Hazard Evaluation Program
NIOSH. 2007 (October 2). Evidence for the National Academies’ review of the 
NIOSH Health Hazard Evaluation Program. Produced by the HHE Program 
staff for the Committee to Review the National Institute for Occupational 
Safety and Health (NIOSH) Health Hazard Evaluation (HHE) Program. 
Cincinnati, OH.
NIOSH. 2007 (October 11). HHE Program Stakeholders list provided as suggested 
stakeholders who could be asked to address the HHE Review Committee. 
Cincinnati, OH.
NIOSH. 2007 (November 14). NIOSH response #1 to questions for the NIOSH 
HHE Program from the Committee to Evaluate the NIOSH Health Hazard 
Evaluation Program. Cincinnati, OH. Included HHE Step Chart, HHE 
Organizational Chart, 3 Appendices, and 15 numbered and letter reports.
NIOSH. 2007 (November 27). NIOSH response #2 to questions for the NIOSH 
HHE Program from the Committee to Evaluate the NIOSH Health Hazard 
Evaluation Program. Cincinnati, OH.
NIOSH. 2007 (December 19 [revised]). NIOSH response #3 to questions for the 
NIOSH HHE Program from the Committee to Evaluate the NIOSH Health 
Hazard Evaluation Program. Cincinnati, OH.
NIOSH. 2007 (December 21). NIOSH response #4 to questions for the NIOSH 
HHE Program from the Committee to Evaluate the NIOSH Health Hazard 
Evaluation Program. Cincinnati, OH.
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NIOSH. 2008 (January 15). NIOSH response #5 to questions for the NIOSH 
HHE Program from the Committee to Evaluate the NIOSH Health Hazard 
Evaluation Program. Cincinnati, OH. Included NIOSH HHE decision process 
(triage flow chart).
NIOSH. 2008 (January 28). NIOSH response to request for more information 
about the outcomes of the flock HHEs from the Committee to Evaluate the 
NIOSH Health Hazard Evaluation Program. Included the flock section of the 
Respiratory Disease Research Program Evidence Package and journal article.
NIOSH. 2008 (February 5). NIOSH response #6 to questions for the NIOSH 
HHE Program from the Committee to Evaluate the NIOSH Health Hazard 
Evaluation Program. Cincinnati, OH. Included 8 HHE response letters.
NIOSH. 2008 ( February 13). Compendia from the HHE Program. Cincinnati, 
OH.
NIOSH. 2008 (May 13). HHE Program’s Procedures Manual. Cincinnati, OH. 
Included 42 different attachments.
NIOSH. 2008 (June 3). NIOSH response #7 to questions for the NIOSH HHE 
Program from the Committee to Evaluate the NIOSH Health Hazard Evaluation 
Program. Cincinnati, OH. 
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This appendix provides additional detail regarding the methods used by the National Academies’ Committee to Review the National Institute for  Occupational Safety and Health (NIOSH) Health Hazards Evaluation 
(HHE) Program to gather information to carry out its work.
COMMITTEE MEETINgS
As described in Chapter 1, the committee held four meetings during the course 
of this study. The first three meetings included open sessions for information 
gathering. The agendas for these open sessions appear in Boxes C-1, C-2, and C-3 
below. The fourth meeting was held in closed session.
COMMITTEE REQuESTS FOR INPuT
To receive a broader range of stakeholder input, the evaluation committee re-
quested public input via an online questionnaire (see Chapter 1 for more detailed 
discussion). The questionnaire was announced via e-mail to over 500 stakehold-
ers, and responses could be submitted online, by e-mail, or by standard mail. The 
option to respond anonymously was available. A second questionnaire specifically 
related to HHE Program emergency response activities was also distributed. The 
questionnaires are included as Boxes C-4 and C-5. A summary of responses can 
be found in Appendix D.
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BOX C-1 
Meeting 1, October 18-19, 2007





NIOSH BRIEFINGS: The HHE Program










	 •	 	Biological	Hazards	(Teresa Seitz, M.P.H., C.I.H.,	Supervisory	Industrial	
Hygiene	Team	Lead,	HETAB)
	 •	 	Chemical	Hazards	(Teresa Seitz)
	 •	 	Physical	Hazards	(Ken Wallingford, C.I.H.,	Deputy	Chief,	HETAB)












3:30	p.m.	 PUBLIC COMMENT SESSION
4:00	p.m.	 End	of	Open	Session
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BOX C-2 
Meeting 2, December 10-11, 2007
The Keck Center of the National Academies








Each session will include a question-and-answer session among committee and 
discussants
10:30	a.m.	 Workplace Sector Panel







1:00	p.m.	 Public Sector Panel
 Moderator:	 Barbara Silverstein,	committee	member
 Discussants:
 Marthe Kent,	OSHA	Region	1,	Boston,	Massachusetts
  Andrea Kidd-Taylor,	Community	Health	and	Policy,	Morgan	State	University,	
Baltimore
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BOX C-3 
Meeting 3, January 15-16, 2008
Arnold and Mabel Beckman Center of the National Academies, Board Room
















  Tom Tripp,	Technical	Services	Coordinator,	U.S.	Magnesium,	Rowley,	Utah	
(via	telecom)
  Bryant Hardy,	Union	Representative,	U.S.	Magnesium,	Rowley,	Utah
  Michael Wright,	Director,	Health	Safety	and	Environment,	United	
Steelworkers	of	America
12:00	p.m.	 Lunch
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BOX C-4 
Text of Broadcast Questionnaire
Opportunity for Input to the National Academies Committee to 
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BOX C-5 
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Key Recommendations and 
Emerging Health Hazards
RECOMMENDATIONS FROM STAKEHOLDERS 
REgARDINg THE HHE PROgRAM
In response to requests for input via an online questionnaire (see Chapter 1 
and Appendix C) and during committee meeting discussions, stakeholders made 
useful comments and suggestions regarding the Health Hazard Evaluation (HHE) 
Program. The comments are summarized in this appendix. A table of original 
responses is available through the Public Access Records Office of the National 
Academies (Stakeholder Response Table, 2008).
Comments were received from occupational, environmental, and internal physi-
cians, medical directors, and nurses; environmental safety specialists and adminis-
trators; industrial hygienists; toxicologists; epidemiologists; research psychologists; 
engineers; academics; compliance officers; investigators; nonprofit health organiza-
tion representatives; union and worker representatives; and federal and state represen-
tatives. Some respondents have worked with the National Institute for Occupational 
Safety and Health (NIOSH) or the Occupational Safety and Health Administration 
(OSHA). Some have had direct experience with HHE investigations.
Comments and recommendations related to program improvement are divided 
into the following categories: strategic planning, interactions with the occupational 
health community, surveillance, conduct of evaluations, evaluation reports, prod-
uct dissemination, and training. Comments related to emerging issues are sum-
marized in the final section of this appendix. It should be noted that the comments 
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summarized here do not necessarily reflect the views or opinions of the committee, 




•  Improve the connection between NIOSH management and the front-line 
science staff to allow the program to become more science oriented;
•  Prioritize hazards to be studied, balancing larger issues with other issues 
needing to be addressed;
•  Conduct targeted investigations within certain industries, such as poultry 
and food service; and
•  Establish rapid response teams to encourage timeliness in response to HHE 
requests.
Interaction with the Occupational Health Community
• Communicate better with safety professionals in industry;
•  Market the value of HHEs through collaborations with relevant pro-
fessional associations and employer or business groups (e.g., National 
 Business Group on Health);
•  Partner with community institutions, worker advocate groups, faith-based 
centers, and day labor organizations to relate to immigrant workers;
•  Improve the visibility of the HHE Program to employers, unions, occupa-
tional medicine physicians and nurses, health departments, and workers 
to make the program more accessible;
• Encourage state-based programs to make referrals for HHEs;
•  To assist local health department occupational health professionals, con-
sult with local experts in nearby field offices in order to clarify procedures 
related to the advisability of referrals to the HHE Program (Determining 
which of the federal, state, and local agencies responsible for responding 
to specific issues is difficult);
•  Work with OSHA to communicate particularly with small- and midsized 
organizations and encourage employers with an evaluation program to use 
the OSHA consultation program;
•  Develop partnerships with the Centers for Disease Control and Prevention 
and the Environmental Protection Agency to collaborate with the federally 
designated pediatric environmental health specialty units to conduct HHEs 
in day cares and schools;
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• I mprove adherence to notification protocol for informing local public 
health agencies of HHEs being conducted in their jurisdictions. Such 
communication could result in access to relevant historical and recent 
testing data;
•  Encourage the use of pollution prevention or toxic use reduction strate-
gies to reduce hazards at the source, and seek the advice of other public 
technical assistance agencies that might be able to help;
•  Ensure that OSHA compliance officers are informed about the HHE 
 Program and how it can be accessed by employers;
•  Market the HHE Program and reports to faculty and students of NIOSH-
funded Education and Research Centers;
•  Reach out to state and local public health officers and OSHA programs to 
promote better public health infrastructure;
•  Send reports to state and local government agencies and to for-profit and 
nonprofit organizations;
•  Promote the HHE Program to unions, workers (organized and unor-
ganized), businesses, nongovernmental organizations, occupational and 
environmental health professionals, healthcare providers, and state and 
local health departments;
•  Target the construction sector because of its limited resources and high 
risks in both safety and health issues; and
•  Educate healthcare facilities about exposures in the hospital environment 
and collaborate with NIOSH researchers to follow up on issues identified 
through HHEs.
Surveillance
• Create a national surveillance system for occupational illness;
•  Strengthen ties between NIOSH and state health departments (e.g., fund-
ing, cooperative agreements) to create surveillance programs in as many 
states as possible;
• Look to workers’ compensation for trend data;
• Collect and study the trend data to determine sentinel events;
•  Work with the U.S. Chemical Safety and Hazard Investigation Board to 
address chemical hazards; and
•  Actively solicit reports of unusual illnesses or patterns of illnesses among 
workers from occupational physicians, companies, and workers.
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Conduct of Evaluations
•  Make suggestions at the time of worksite investigations, initiate more direct 
telephone contact, and provide interim reports to ensure rapid implemen-
tation of recommended hazard control solutions;
•  Have more sophisticated neuropsychological testing of workers exposed 
to neurotoxic metals, solvent, and pesticides; and
•  Follow up with individual workplaces and requestors regarding the feasibil-
ity and implementation of recommendations on an ongoing basis.
Evaluation Reports
• Improve the short summaries of completed work products;
• Prepare both short and full reports;
•  Prepare one-page summaries of reports in layperson language for more 
wide distribution of the reports;
•  Stress with an additional paragraph in each HHE report that the causes of 
all injuries (e.g., fatigue, work organization, equipment failures, training) 
should be identified and solutions implemented to prevent their recur-
rence; and
•  Prioritize HHE recommendations by effectiveness and provide a prioritized 
listing of available literature to assist OSHA in more specific rule-making.
Product Dissemination
Online Dissemination
•  Improve the online search engine, including provision of an alphabetical 
categorization by main topic (exposure or disease);
• Increase links of HHE reports to OSHA and NIOSH webpages;
• Post HHE Program success stories on the OSHA website;
•  Post online fact sheets and other materials for workers in languages other 
than English;
•  Provide online content to elicit more commentaries from safety and health 
practitioners; and
•  Provide subscriptions to selective e-mail HHE-specific brief reports (e.g., 
NIOSH eNews).
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Other Dissemination
•  Make information available to all stakeholders, including employers and 
workers including websites and pamphlets for occupational safety and 
health departments to stimulate further exploration of specific problems;
•  Provide public information that distinguishes NIOSH from Immigration 
and Customs Enforcement and other government agencies;
• Post information in all workplaces;
•  Bring more attention to publication of sentinel new findings, case reports, 
analyses of trends, and so forth, in peer-reviewed professional journals, 
including the publication of summaries of HHE reports of particular 
interest;
•  Reference and link to HHEs as “one-liners” in Morbidity and Mortality Weekly 
Report in a timely manner to provide immediate access to information;
•  Publicize more, including dissemination through trade organizations and 
journals, trade and union fairs, and conferences;
•  Advertise through better business bureaus, wholesale marketers, day labor 
organizations, and Telemundo to reach immigrant populations; and
• Advertise in local newspapers.
Training
•  Provide field placement training in NIOSH for students and inform pro-
fessors about the HHE Program to help promote the field of occupational 
health; and
• Provide training to OSHA staff about the HHE Program.
Emerging Health Hazards
Stakeholders identified emerging health hazards with broad comments about 
a number of wide-ranging issues and concerns, as follows:
•  All-hazards disaster preparedness, emergency response, and terrorist-
related defense or assessments;
•  Unforeseen issues associated with climate change, water shortages, and 
other environmental extremes;
•  Continuing development of new compounds and chemicals, including the 
use of chemicals about which there are limited or no health data;
•  The downsizing of health and safety staffs across the country and weak 
enforcement of safety and health laws;
• Emerging issues related to the aging workforce;
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• The identification of broad causes of injury in each plant and industry;
•  The effect of abuse by supervisors and work stress on the reporting of 
problems in the workplace;
•  The organization of work and resulting stress, including stresses caused by 
workload, shifts, shift work, and their consequences;
•  Unrecognized or uncharacterized respiratory hazards related to work 
organization, job stress, psychosocial disorders, and musculoskeletal 
disorders;
•  Cultural and civility issues, expectations such as inappropriate public be-
haviors or workplace violence; and
• Communication.
Specific hazardous exposures and health effects were cited by stakeholders, 
including
• impulse noise;




• respiratory disease and exposures in many industries;
• work-related asthma;
• silica and coal dusts;
• fiberglass dust;
• sugar dust;
•  new technologies in nanotechnology, pharmaceuticals, and biotechnology;
• bioaerosol exposure and organic dust;
• radiation;
• surgical smoke plumes from all types of sources;
•  chemical and hazardous drug exposures (including exposures associated 
with chemotherapy);
• solvents;




• neurotoxicants and their effect on pregnant or breastfeeding women;
• unregulated or under-regulated toxins identified as carcinogens;
• multiple chemical exposures during and after hardwood floor finishing;
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•  indoor environmental quality issues, including water-damaged buildings, 
mold growth, and poor air quality;
• mycotoxins and endotoxins;
•  bacteria (e.g., methicillin-resistant Staphylococcus aureus) and emerging 
infectious diseases;
• formaldehyde in particle board furniture;
• mixed low-level exposures;
•  long-standing hazards not covered by OSHA standards including cleaning 
products (e.g., disinfectants), hexavalent chromium in portland cement 
and concrete, and diesel exhaust;
•  carbon monoxide exposure (e.g., from gasoline generators or gas-powered 
washers);
• establishment of occupational exposure limits;
• dermatitis;
• effects of food additives;
•  behavioral modification for the protection against needlesticks and other 
contaminated sharps injuries in hospitals;
• hazards associated with construction and warehousing;
• agricultural hazards;
•  sources of autoimmune diseases in women and healthcare provider 
 immune system problems; and
•  musculoskeletal issues (e.g., ergonomic issues related to text messaging 
and small-computer use or associated with multiple operators of the same 
piece of equipment).
Copyright © National Academy of Sciences. All rights reserved.





ROgENE F. HENDERSON, Ph.D., (Chair) is a senior biochemist and toxicologist 
emeritus in the Experimental Toxicology Program of the Lovelace Respiratory 
Research Institute, and a clinical professor in the College of Pharmacy at the Uni-
versity of New Mexico in Albuquerque. Her major research interests are in the use 
of bronchoalveolar lavage fluid analyses to detect and characterize biomarkers of 
developing lung disease, the toxicokinetics of inhaled vapors and gases, and the use 
of biological markers of exposure and of effects to link environmental exposure 
to disease. She has served on a number of Department of Energy, Environmental 
Protection Agency, and National Institute of Environmental Health Sciences, and 
U.S. Army scientific advisory boards, and was recently appointed chair of EPA’s 
Clean Air Scientific Advisory Committee. Dr. Henderson is a national associate of 
the National Academies who has chaired and served as a member of a number of 
committees, including as a member of the Board on Environmental Studies and 
Toxicology. She received her Ph.D. in chemistry from the University of Texas.
JOEL BENDER, M.D., Ph.D., has been corporate medical director for General 
 Motors (GM) Health Services since May 2002 where he directs GM’s global occupa-
tional health programs and policies. He also acts as a healthcare consultant for GM, 
directs work life programs for salaried employees, serves as a government liaison 
with health-related agencies, and is responsible for health promotion activities for 
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GM employees and their family members. Prior to joining GM, Dr. Bender worked 
in the field of occupational and environmental medicine for nearly 25 years, in 
leadership positions with the Campbell Soup Company, Owens-Corning, and 
Dupont. His activities have included clinical, executive, governing, and medical 
advisory roles in many national, international, and professional organizations, and 
he recently served a four-year term on the Centers for Disease Control and Preven-
tion’s Advisory Committee. He received an M.D. from the University of Alabama’s 
School of Medicine, a Ph.D. in environmental sciences from Drexel University, and 
is certified as a specialist in occupational and environmental medicine.
EuLA BINgHAM (IOM), Ph.D., is professor of environmental health at the Uni-
versity of Cincinnati College of Medicine. Her interests include risk assessment, 
regulatory toxicology, environmental carcinogenesis, and occupational health 
surveillance. She was assistant secretary for labor for the Occupational Safety 
and Health Administration (OSHA) from 1977-1981. Throughout her career, Dr. 
Bingham has served on numerous national and international advisory groups, 
including advisory committees of the Food and Drug Administration, Department 
of Labor, National Institute for Occupational Safety and Health, National Institutes 
of Health, Natural Resources Defense Council, and the International Agency for 
Research on Cancer. The committees addressed issues concerning research needs in 
health risk assessment and the potential health effects of environmental exposure 
to chemicals. Dr. Bingham has a Ph.D. from the University of Cincinnati in zoology 
(physiology), ecology, and biochemistry. She is an IOM member who has served 
on a number of committees of the National Academies.
JAMES E. CONE, M.D., M.P.H., is the medical director of the World Trade Center 
Health Registry, in the Division of Epidemiology at the New York City Department 
of Health and Mental Hygiene. He previously directed programs in environmental 
and occupational medicine at the city and state levels, and in the university envi-
ronment, including over 20 years of experience teaching, performing clinical and 
applied epidemiological research, and practicing clinical occupational and internal 
medicine. Dr. Cone is the immediate past chairperson of the Occupational Health 
and Safety Section of the American Public Health Association. His research interests 
are in occupational and environmental health, particularly toxic effects of exposures 
in the indoor environment, and health and mental health consequences of chemical 
and other environmental disasters, spills, and explosions, fires, and building col-
lapses. He holds an M.D. from the University of California, San Francisco and an 
M.P.H. from the University of California, Berkeley. Other training in occupational 
and internal medicine includes an internship and residencies at the Cook County 
Hospital in Chicago and the Worcester Memorial Hospital in Massachusetts, as 
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well as a residency in epidemic intelligence service training/occupational medicine 
in the Hazard Evaluation System and Information Service Branch of the Division 
of Surveillance, Hazard Evaluations and Field Studies at the Centers for Disease 
Control and Prevention, National Institute for Occupational Safety and Health in 
Cincinnati, Ohio.
MONICA gAugHAN, Ph.D., M.P.A., is an assistant professor of health policy 
and management in the University of Georgia’s College of Public Health. Her 
research interests focus on scientific and technical careers, research evaluation, 
science policy, health disparities, and reproductive health. Her research is currently 
supported by an early CAREER award from the National Science Foundation. She 
has been a faculty member at Oglethorpe University, where she served as director 
of the Rich Foundation Urban Leadership Program, and the Georgia Institute of 
Technology. She served as a presidential management intern in the U.S. Department 
of Health and Human Services from 1992 to 1994, where she had assignments in the 
 Offices of the Assistant Secretary for Health, the Assistant Secretary for Legislation, 
the Health Resources and Services Administration, and the National Institutes of 
Health. She also has experience working in the community mental health system 
as a case manager and substance abuse counselor. Dr. Gaughan earned her Ph.D. 
in sociology from the University of North Carolina at Chapel Hill and her M.P.A. 
from the Maxwell School of Citizenship and Public Affairs, Syracuse University.
CLARION JOHNSON, M.D., is currently the global medical director, Medicine and 
Occupational Health, for Exxon Mobil Corporation, which delivers industrial hy-
giene, drug testing, and health promotion services to over 80,000 ExxonMobil and 
affiliate employees who are engaged in exploration and production in a number 
of challenging environments worldwide. Dr. Johnson received his M.D. from Yale 
University School of Medicine and is board certified in internal medicine, cardiol-
ogy, and occupational medicine. In addition to a cardiology fellowship, Dr. Johnson 
did a military/basic science fellowship at Walter Reed Army Institute of Research, 
followed by two years as a postdoctoral student in the field of microwave research. 
He is currently a board member of the Milbank Memorial Fund and National 
Business Group on Health, and is the former chairman of the Virginia Health Care 
Foundation. He has published a variety of articles in various fields.
FRANKLIN E. MIRER, Ph.D., has recently assumed a faculty position at the 
 Department of Environmental and Occupational Health Sciences at Hunter College 
after 25 years as Director of the Health and Safety Department for the United 
Automobile, Aerospace and Agricultural Implement Workers of America (UAW). 
His primary scientific interest is exposure and risk assessment in the occupational 
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environment. Dr. Mirer currently serves on the National Academies Committee 
to Review NIOSH Research Programs, and in the past served on committees 
on Institutional Means for Risk Assessment, Risk Assessment Methodology, and 
the Review of the Health Effects Institute. He has testified before House and 
Senate committees on occupational safety and health matters and before OSHA 
on many health and safety standards. Dr. Mirer was inducted into the National 
Safety Council’s Health and Safety Hall of Fame and is a fellow of the Collegium 
Ramazzini and the American Industrial Hygiene Association. He has a Ph.D. in 
physical organic chemistry from Harvard University and is a toxicologist and certi-
fied industrial hygienist. 
BARBARA SILvERSTEIN, Ph.D., M.P.H., is the research director of the Washington 
State Department of Labor & Industries Safety and Health Assessment and Research 
for Prevention (SHARP) Program. She has worked on ergonomics-related issues at 
OSHA, the University of Michigan Center for Ergonomics, the Finnish Institute of 
Occupational Health, and the California Department of Health Services. Her major 
areas of research have been identification and control of work-related musculo-
skeletal disorders and comparison of surveillance methods and intervention stud-
ies to control these disorders. She has conducted field research in a number of 
industries, including electronics, meat, poultry and fish processing, newspaper 
publishing, appliance manufacturing, medical equipment manufacturing, office 
work environment, pulp and paper mills, aluminum mills, saw mills, construction, 
automotive manufacturing, and nursing homes. She serves on a number of national 
and international commissions and editorial boards regarding occupational safety 
and health. She received her M.S. from the University of California, San Francisco, 
her M.P.H. in epidemiology and environmental and industrial health from the 
University of Michigan, and her Ph.D. in epidemiologic science from the University 
of Michigan.
ROSEMARY K. SOKAS, M.D., M.Sc., M.O.H., is professor of environmental and 
occupational health sciences at the University of Illinois at the Chicago School 
of Public Health, and director of the Illinois Public Health Research Fellowship 
Program. Her research interests include applied intervention effectiveness studies 
targeting occupational safety and health needs of vulnerable working popula-
tions. She previously served on the faculties of the University of Pennsylvania 
School of Medicine and George Washington University, directed OSHA’s Office 
of Occupational Medicine, and served as associate director for science at NIOSH. 
Dr. Sokas is currently a member of the National Academies’ Committee on the 
 Review of NIOSH Research Programs, and has served on the Committee on Persian 
Gulf Syndrome Comprehensive Clinical Evaluation Program and the Committee 
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to Review the Worker and Public Health Activities Program administered by the 
Department of Energy and the Department of Health and Human Services. She 
has an M.D. from the Boston University School of Medicine and an M.Sc. and an 
M.O.H. from the Harvard School of Public Health (occupational physiology and 
occupational health, respectively).
MICHAEL J. WRIgHT, M.S., is the director of Health, Safety and Environment 
for the United Steelworkers, a labor union representing American and Canadian 
workers in the steel, paper, oil, chemical, rubber, forestry, mining, and other in-
dustries. He has held this position since 1983. His areas of expertise include risk 
communication, occupational and environmental health, global health and safety, 
and industrial hygiene. Mr. Wright has considerable experience with the National 
Institute for Occupational Safety and Health’s Health Hazard Evaluation Program, 
having requested and participated in numerous health hazard evaluations on behalf 
of workers he represents. He was a member of the National Academies Committee 
on Industrial Competitiveness and Environmental Protection and the National 
Advisory Committee on Occupational Safety and Health. Mr. Wright holds an M.S. 
degree from the Harvard School of Public Health.
NRC STAFF
SAMMANTHA L. MAgSINO is a program officer with the National Research 
Council’s Board on Earth Sciences and Resources. She was previously a geologist 
with the Washington State geologic survey, where she produced earthquake hazard 
maps and served as a technical advisor to the state on volcanic hazards. Previously, 
she was the science coordinator for a National Science Foundation facility at The 
University of Texas at Austin conducting aerogeophysical surveys in Antarctica, and 
has worked for the Center for Nuclear Waste Regulatory Analyses at the Southwest 
Research Institute conducting geophysical investigations near the proposed Yucca 
Mountain Nuclear Waste Facility in support of volcanic hazard assessment. She 
holds an M.S. degree in geology from Florida International University.
SuSAN R. MCCuTCHEN is a senior program associate with the Institute of 
Medicine’s Board on Health Sciences Policy. She has been on staff at the National 
Academies for 27 years and has worked in several institutional divisions and with 
many different boards, committees, and panels within those units. The studies in 
which she has participated have addressed a broad range of subjects and focused 
on a variety of issues related to science and technology for international develop-
ment, technology transfer, aeronautics and the U.S. space program, natural disaster 
mitigation, U.S. education policy and science curricula, needle exchange for the 
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prevention of HIV transmission, the scientific merit of the polygraph, human 
 factors/engineering, research ethics, disability compensation programs, health 
hazard evaluation, and medical and public health preparedness for catastrophic 
events. Ms. McCutchen has a B.A. in French, with minors in Italian and Spanish, 
from Ohio’s Miami University, and an M.A. in French, with a minor in English, 
from Kent State University.
TONYA E. FONg YEE is a senior program assistant with the National Research 
Council’s Board on Earth Science and Resources. Before coming to the National 
Academies, she interned at the Substance Abuse and Mental Health Services 
 Administration, working on the Safe Schools/Healthy Students Initiative. She 
 received her B.S. in business administration, with a focus on marketing, from the 
University of Florida in Gainesville, Florida.
